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Abstract
Over the past forty years brownfield land has been increasingly brought back 
into use as greenspace to deliver benefits to the environment, society and the 
economy. Whilst various practices and techniques to establish vegetation on 
such challenging sites have been developed, erratic delivery and inadequate 
aftercare and management have jeopardised the degree to which benefits can 
be realised. With a focus on community woodland, this research is concerned 
with the process by which brownfield is regenerated to greenspace, about 
which there is a scant understanding and comprehensive practitioner 
guidance is lacking. This research developed an improved methodology to aid 
project planning and delivery via a process model (Planning Regeneration 
Support Model: PRISM). Although guidance and advice are available on parts 
of the regeneration process, this work set out to integrate best practice by 
taking a collaborative approach. Using action research which employed 
qualitative research methods, the researcher worked with practitioners at 'live' 
case study sites. The resulting process of regeneration was modelled and 
revised through four iterative cycles. The resulting applied model was tested 
and shown successfully to meet practitioner needs. The case studies 
demonstrated that project planning was improved through the use of the 
model. Particularly, project plans were more detailed and constructed earlier 
to enable the practitioner to forecast tasks and test possible delivery 
scenarios.
The methodology developed for PRISM has been adopted as a Forestry 
Commission (PC) Practice Note and therefore will be used in PC brownfield to 
greenspace projects.
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Glossary
Term Definition
Aftercare The processes of managing reciaimed/restored/recuitivated land to
achieve a viable soil-plant system, including activities such as 
fertilising, cutting/pruning, grazing, weed control and remedial or 
replacement work (Coppin and Box, 1998).
Mineral Planning Guidance Note 7 (MPG) contains a wider 
definition which includes revegetation, i.e. all operations after 
‘restoration’ of the soils: all the steps...as may be necessary to 
bring the land to the required standard for the required use... 
including planting, fertilising, watering, draining or otherwise 
treating the land (DoE, 1997 in Coppin and Box, 1998).
Beating up I The process of replacing trees that have died in the first three to
beat-up rate five years after planting. Beating up should be undertaken if
substantial gaps appear or where losses of greater than 10% are 
incurred (Dobson and Moffat, 1993). The percentage of trees that 
die and need to be replaced is the beat-up rate and it is often taken 
as a proxy indicator of establishment success.
Biodiversity Published in 1994 in response to the Convention on Biological
Action Plan Diversity in Rio de Janeiro (1992), the UK Biodiversity Action Plan
(BAP) presents detailed plans for the conservation of biological 
resources and action for threatened species and habitats to help 
support recovery.
Brownfield A brownfield site is any land or premises which has previously been
used or developed and is not currently fully in use, although it may 
be partially occupied or utilized. It may also be vacant, derelict or 
contaminated. Therefore, a brownfield site is not available for 
immediate use without intervention (Alker, 2000, p.64).
Community A local recreation resource focused on attracting visitors from
Forest within a 5 km radius of the site, where the majority of visitors are
[amenity I ‘repeat’ visitors i.e. fewer than 5% of visitors are first time visitors to
woodland] the site (Bishop, 1992).
Critical Path
Derelict Land
Greenspace
‘greening’
[greenspace
creation]
Green
Infrastructure 
Hard End-Use
Open Mosaic 
Habitat
APM and the British Standard define the critical path as: The 
sequence of activities through a project network from start to finish, 
the sum of whose durations determines the overall project duration.
APM (2006) also note that the critical path is: the path through a 
series of activities, taking into account interdependencies, in which 
the late completion of activities will have an impact on the project 
end date or delay a key milestone. There may be more than one 
such path.
Land that is so damaged by industrial or other development that it 
is incapable of beneficial use without treatment (DoE, 1988).
Natural or semi-natural green open space. The Planning Policy 
Guidance Note 17 (PPG17) typology includes woodlands, urban 
forestry, scrub, grasslands, wastelands and derelict open land. 
Amenity greenspace is a sub-category within PPG 17 commonly 
within housing areas and includes informal recreation spaces, 
domestic gardens and village greens, and green corridors (river 
and canal banks, cycle-ways, and rights of way) (OLG, 2006).
Moffat and Hutchings (2007) state that ‘greening’ has been used to 
describe the purposeful creation of one or more forms of vegetation 
on land previously devoid of it (p. 143).
The combined structure, position, connectivity and types of green 
spaces which together enable delivery of multiple benefits as goods 
and services (Forest Research, 2010, p.9).
A category of end-use associated with new developments such as 
housing and employment (Syms, 2010, p.6).
A priority habitat (recognised in the UK Biodiversity Action Plan in 
2007) associated with certain types of brownfield (Natural England, 
2008, p. 119). The Joint Nature Conservancy Council defines OMH 
as land which fulfils the following criteria:
■ At least 0.25 ha in size
■ A known history of disturbance at the site or evidence that 
soil has been removed or severely modified by previous 
use(s) of the site.
■ Extraneous materials/substrates such as industrial spoil
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may have been added.
■ The site contains some vegetation. This will comprise early 
successional communities consisting mainly of stress- 
tolerant species (e.g. indicative of low nutrient status or 
drought).
■ Early successional communities are composed of (a) 
annuals, or (b) mosses/liverworts, or (c) lichens, or (d) 
ruderals, or (e) inundation species, or (f) open grassland, or 
(g) flower-rich grassland, or (h) heathland.
■ The site contains unvegetated, loose bare substrate and 
pools may be present.
■ The site shows spatial variation, forming a mosaic of one or 
more of the early successional communities (a)-(h) above 
(criterion 3) plus bare substrate, within 0.25 ha.
(Maddock, 2008)
Open space Any piece of open land or water body, public or private, within or
adjoining to an urban area. It provides opportunities for rest and 
recreation, wildlife habitats and movement. Open spaces can 
include parks, woodland and gardens, public paths and disused 
railway lines, allotments, spaces for sport and play, grassed areas 
as well as open surfaced areas, cemeteries, river and canal 
corridors, and lakes, ponds and water features (CIRIA, 2011, p.5).
Portfolio A portfolio of projects selected, planned and managed in a
coordinated way (APM, 2012).
Previously Land which is or was occupied by a permanent structure (excluding
Developed agriculture or forestry buildings), and associated fixed surface
Land infrastructure (PPG3) (DCLG, 2000).
Process That which must be done to bring about a particular result in terms
of information to be gathered, decisions to be made and results to 
be achieved (CGC, 2007, p.96).
Programme A broad effort encompassing a number of projects and/or functional
activities with a common purpose (APM, 2006).
Programme The effective management of several individual but related projects
Management or functional activities in order to produce an overall system that
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Project 
Project Plan
works effectively (APM, 2006).
A unique, transient endeavour undertaken to achieve a desired 
outcome (APM, 2012).
A document for management purposes that gives the basics of a 
project in terms of its objectives, justification, and how the 
objectives are to be achieved. This document is used as a record of 
decisions and a means of communication among stakeholders. It 
gives the supporting detail to the project definition which details the 
schedule, resource and costs for the project (APM, 2006).
Reclamation Operations associated with the winning and working of materials
which are designed to return the area to an acceptable 
environmental condition, whether for the resumption of the former 
land-use or a new land-use, including both restoration and 
aftercare as defined by the 1990 Act. It includes events which take 
place before and during mineral extraction, e.g. stripping and 
storage of soils, and may also include operations after extraction 
such as filling and contouring or the creation of water areas (DETR, 
1999, p.227).
Reference Data on variation from the expected outcome for instance, as
Class expressed in common statistical measures such as standard
Forecasting deviation and variance. Doing so in a systematic fashion is called
reference class forecasting (Flyvbjerg, 2008).
Regeneration A set of activities that reverse economic, social and physical
decline in areas where market forces will not do this without 
support from government (OLG, 2009).
The collective process of returning brownfield land to beneficial use 
and to bring about an improvement in economic, social and 
environmental wellbeing within a particular regional context; 
encompassing all the sub-processes of remediation, reclamation, 
consultation, implementation and aftercare, as required (Thornton, 
2007).
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Remediation The mitigation of a “chemical hazard by removal, stabilisation, or 
inactivation of chemicals or radionuclides in the environment to 
meet pre-determined human health risk standards or guidelines, 
which differ depending upon the pollutant and jurisdiction” and can 
include physical and biological and chemical remediation (Berger,
2008, p.11).
Restoration All those activities which seek to upgrade damaged land or to re­
create land that has been destroyed and to bring it back into 
beneficial use, in a form in which the biological potential is restored 
(Bradshaw and Chadwick, 1980, p.2).
The aim of restoration was later described as: to put back exactly 
what was there before (Bradshaw, 2002, p.4). Restoration has also 
been described as: rebuilding or creating a preferred or target 
ecosystem (Berger, 2008, p.11), in effect, restoring back to a set 
point in history.
Soft End-Use A category of end-use associated with vegetation: agriculture, open 
space, greenspace, amenity woodland, tree planting, landscaping, 
forestry and habitat creation for wildlife (Ling, 2000; Dickinson, 
2002; Burger etal., 2004; Syms, 2010).
Stage A stage consists of a group of tasks and involves specific members
of the project team.
Task A smaller more discrete action than a stage, undertaken to fulfil an
activity which is necessary during the process of regeneration.
XIV
Executive Summary
Background to Research
Brownfield land can pose a threat to human health and the environment. In the UK 
the estimated area of brownfield is in the region of 64,000 hectares (HCA, 2010). 
Whilst trends suggest an overall long-term reduction in the overall stock of brownfield 
land, more is added each year through urban decline and the creation of new landfill 
sites. Regeneration is therefore important to address the risks posed by these sites 
and to bring land back into formal use. In the UK, there is an active programme of 
regeneration, albeit on a smaller scale compared to bygone years, when large 
programmes were undertaken in an attempt to address the legacy impacts of heavy 
industry.
Brownfield land can be transformed through regeneration with a range of different 
end-use options available. One which has long been popular is greenspace, herein 
defined as ‘planted public or private open spaces’, the ‘purposeful creation of one or 
more forms of vegetation on land previously devoid of it’ (Moffat and Hutchings, 
2007). A suite of regeneration techniques has been developed over the past forty 
years to enable trees to be established on a range of challenging and difficult sites 
e.g. coalfields, spoil heaps and capped landfill sites. Land has been brought back 
into use as greenspace, often with a community woodland component. Despite the 
development and application of these techniques, accompanied by an increased 
knowledge of practices required for vegetation establishment and regeneration, gaps 
in understanding remain and regeneration has not always led to the desired results. 
This may be due to inappropriate delivery of the site or result from decline caused by 
compaction, vegetation failure or insufficient funding for management and 
maintenance.
This research was concerned with the process of brownfield regeneration to 
greenspace with a focus on woodland end-use, about which there is a paucity of 
understanding. An initial glance at literature concerning greenspace end-use 
suggests that there is a large volume of guidance which is readily available and 
covers most parts of the regeneration process. There was, however, an absence of 
guidance which brought all of the information together, with most guidance covering 
only specific aspects to do with either regeneration or greenspace establishment. A
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review of the documents available to practitioners responsible for project delivery 
found guidance lacking and piecemeal. This had led to practitioners having to draw 
on multiple, disparate and sometimes dated documents.
Aims and Objectives
The overarching aim of this research project was to improve understanding of the 
process of brownfield regeneration to greenspace and establish how best to support 
those delivering regeneration projects with a view to improving delivery. This 
overarching aim was sub-divided into three:
1. Develop a detailed understanding of the process of brownfield 
regeneration to greenspace.
2. Develop a method of supporting practitioners to improve 
regeneration to greenspace.
3. Better understand social and environmental benefits delivered 
during regeneration to strengthen delivery of future sites.
The objectives of this research were to:
1. Investigate the impact on project outcomes from each stage of the 
regeneration process;
2. Understand what resources and guidance practitioners draw on when 
undertaking brownfield land regeneration to greenspace;
3. Identify a suitable practitioner support mechanism;
4. Develop a ‘land regeneration to greenspace’ process model;
5. Apply the model to a case study site to examine its strengths and 
weaknesses in filling gaps in understanding and helping to deliver a project to 
regenerate a site to greenspace.
6. Develop a simple method for practitioners to support the delivery of social and 
environmental benefits throughout site regeneration.
Method and Approach
In this study, an action research approach was adopted, working alongside peers 
and practitioners at case study sites and involving qualitative research methods. Four 
interactive cycles of development were employed, each involved; research to better 
understand the process of regeneration, application or presentation of the findings, 
collection of feedback, changes and reflection, before returning to the start of the 
cycle with fresh understanding.
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The first phase mapped the process of regeneration; it involved a review of case 
studies, semi-structured interviews with practitioners and process modelling. In the 
second phase, the model was developed through peer review. This involved 
interviewing peers with expertise in regeneration to further develop the model. Next, 
in phase three, practitioners applied the model to case study sites over a six month 
period in order to test it; field notes, observation and interviews were undertaken to 
generate insight into the process and the realities of regeneration practice. In the 
fourth and final phase, the model was evaluated through a workshop exercise and 
refined to produce the final version. The fourth phase was undertaken simultaneously 
with work to understand the potential for and delivery of benefit; it involved 
interviews, workshop exercises and logic modelling.
Studies and Resuits
The process of regeneration to greenspace was modelled and revised repeatedly to 
understand practice and develop a more applied version. Through initial work to map 
out the process of regeneration, opportunities to improve regeneration were revealed 
which indicated that project delivery planning was an important part of the process to 
prepare to deliver a regeneration project and inform its execution. Input through a 
peer review of the model generated insight into an ‘ideal approach’ to regeneration 
and revealed issues which had not been previously reported, e.g. timing of various 
tasks, and it informed development of the model ahead of its application. The model 
was applied by practitioners planning to deliver a new site. Through the case study 
examples it was found that project delivery planning was facilitated and improved 
through use of the model. In particular, plans were constructed earlier in the process 
of regeneration to enable the practitioner to forecast tasks and test possible delivery 
scenarios. Following application, the model was further refined to produce the 
process model to inform practice; PRiSM (planning regeneration support model), 
which practitioners can use to develop a project delivery plan for the regeneration of 
brownfield sites to greenspace. The findings highlight the prospect of improved 
project delivery planning to increase benefit delivery through regeneration. In 
addition, this study revealed opportunities for organisational learning, for the benefit 
of future practitioners.
Modelling the process of regeneration to greenspace repeatedly exposed a gap 
between the practices required to meet the site-specific objectives and the land 
regeneration activity. A logic model was co-produced with practitioners (in tandem 
with development of PRiSM) to understand and address the matter. The social and
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environmental benefits were mapped against the main stages in the process to chart 
opportunities to improve project delivery planning for improved outcomes. The logic 
model and tables were produced to encourage practitioners to set realistic objectives, 
shape benefit delivery and support attempts to improve the outputs and outcomes to 
society and the environment, through greenspace projects.
Conclusions
The methodology developed for PRiSM has been adopted as a Forestry Commission 
Practice Note, a technical publication which provides comprehensive practical 
guidance on a key area of forest practice. The Practice Note will therefore be used to 
direct FC brownfield to greenspace projects within the active programme of 
regeneration, through which new prospective projects are scheduled. Furthermore, 
the outputs of the research have been disseminated via Conferences and a Journal 
Paper (Atkinson et ai., 2013).
This thesis is divided into two Volumes. Volume I is a self-contained narrative and is 
intended to demonstrate fulfilment of the requirements of the EngD degree. The 
following section gives a chapter-by-chapter breakdown of the narrative. The second 
Volume presents each of the six month reports produced to fulfil the requirements of 
the Engineering Doctorate Programme.
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Chapter Summary
Chapter 1 Regeneration to Greenspace in the UK
This chapter presents a review of brownfield regeneration in the United 
Kingdom (UK) and discusses the different end-use options for such land. 
There has been mixed use of terminology within the regeneration sector; this 
chapter starts by defining the terms used in this research study, before 
moving on to examine the extent of brownfield land and the problems 
associated which make regeneration an important undertaking for society and 
the environment. The various options to bring regenerated land back into use 
are presented, before considering greenspace end-use in detail. Next, the 
technology options are discussed, to highlight development over several 
decades in order to support regeneration practice. This is followed by a review 
of issues in regeneration practice which have, on occasion, resulted in failure. 
The chapter ends with a review of the benefits associated with regeneration. It 
is demonstrated that the benefits of converting brownfield land to greenspace 
with a woodland component provide a very strong rationale for the continued 
uptake of these types of project.
Chapter 2 Guidance to Inform Regeneration Practice
A description of the literature on regeneration is presented in this chapter. 
First is a summary of the main guidance; form, function and status are charted 
to demonstrate the array of diverse technical documents which concern 
specific parts of the regeneration process. The chapter then examines the 
main guidance documents concerning brownfield regeneration to greenspace, 
considering their strengths and weaknesses, before presenting the gaps in 
understanding and in practitioner support. This chapter ends by presenting 
the resulting aims and objectives of this research study.
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Chapter 3 Methodology
This chapter describes the overarching methodological approach of action 
research used in this study. It describes the research strategy and justifies the 
methods chosen to address the research aims. Next follows an introduction to 
each of the methods used for data collection. The chapter concludes with a 
description of data management and analysis.
Chapter 4 The Process of Developing the Model to Create PRiSM
This chapter describes the work undertaken to develop an understanding of 
the process of brownfield regeneration to greenspace (with a focus on 
community woodland) and the iterative four-phase development process to 
develop a model of regeneration. First, a generic model was produced, based 
on mapping out the major stages as observed at case study sites. The model 
moved through several developmental phases involving peers and 
practitioners, each of which is described. In the fourth and final phase of 
development, a more applied model (named PRiSM) and Practice Note^ were 
generated to support practitioners, particularly new practitioners, involved in 
this type of project. The model can support those responsible for project 
delivery planning and members of the project team.
Chapter 5 The Process of Brownfield Regeneration to Greenspace
This chapter presents the process of brownfield regeneration to greenspace 
as mapped through this research, here focusing on woodland end-use (the 
process is equally applicable to other forms of greenspace). The process 
presented is the fourth iteration of the model: PRiSM. The applied 
descriptions of the stages and tasks provide an in-depth account of the ‘ideal’ 
approach to the process of regeneration, drawn from an analysis of all data 
gathered through this research project (described in Chapter 4), collected 
using a range of methods (data management and analysis is presented in
 ^ Practice Notes are Forestry Commission technical publications which provide 
comprehensive practical guidance and decision support on a key area of forest practice.
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Chapter 3) and involving peers, practitioners and other members of multiple 
project teams.
Starting with an overview of the characteristics used to define the stages, 
tasks and the process of regeneration, this chapter then moves on to offer a 
short description of Forestry Commission Practice Notes and how they are 
produced and used to direct practice. Technical detail concerning the stages 
and the tasks within each stage is presented, accompanied by the 
characteristics of each task (i.e. type, status, inputs, outputs), the implications 
and the skills required to deliver them. The knowledge of practice presented in 
this chapter informed the development of the Practice Note under the title: 
Planning for Brownfield Regeneration to Woodland and Wider Green 
Infrastructure^ (Annex 5). The Note includes each of the six major stages in 
the process (in condensed form), written and developed through this research 
study to inform practice; the Note is intended to enable future practitioners to 
share in the insights of others.
Chapter 6 Improving Project Delivery Planning
In this chapter, analysis of data arising from the testing of the model is used to 
explore the realities of brownfield regeneration to greenspace, to identify 
opportunities for improvement. First, the role of the practitioners responsible 
for planning these projects is presented. Their role is central to managing and 
co-ordinating the process and therefore the model is designed for them to use 
to plan a new regeneration project. Analysis of the similarities and differences 
between the case study examples reveals the project management role as 
one which is central to planning for regeneration and delivering the benefits 
aspired to. The role, responsibilities, background and experience influence the 
approach to project delivery planning adopted and inform the support needs 
of the individuals involved. Those issues which were identified as common to
 ^At the time of writing the Practice Note is in review. The peer review process for all FC 
publications is the process by which drafts of all technical documents move up through the 
hierarchy of management within the organisation (and on occasion involving external 
referees). Each reviewer will read and comment on the document to ensure the draft is 
accurate, fit for use and suitable for publication (Forestry Commission, 2008).The process is 
explained further in Chapter 5.
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the regeneration process are presented next. After this, the key findings in 
relation to each of the stages in the process are explored to understand the 
comparative significance of each stage to overall project delivery. Finally, the 
chapter ends with a summary of the extent to which regeneration can be 
improved through: the use of PRiSM, ‘informed’ project delivery planning, 
organisational learning and realising opportunities to deliver social and 
environmental benefit.
Chapter 7 The Reality of Regeneration Delivery
In this chapter, analysis of data generated from the development and testing 
of the model is used to explore the realities of brownfield regeneration to 
greenspace. The key findings in relation to each of the stages in the process 
are explored to understand the comparative significance of each stage to 
overall project delivery.
Chapter 8 Discussion and Conclusion
This chapter discusses the overall findings of this research. It starts by 
summarising and reflecting on each phase of the research and how it led to a 
better understanding of the process of brownfield regeneration to greenspace. 
The chapter moves on to discuss key learning identified through the use of 
the model and guidance for improved project delivery planning and 
practitioner learning. The implications of the study are considered; a more 
informed practice. Attention is then given to the opportunities for improvement 
in brownfield regeneration to greenspace, identified through this study, such 
as institutional learning. In the penultimate section, the reader is presented 
with a critical evaluation of the methodology. Next the conclusions from this 
study are presented, accompanied by the future research needs.
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1.1 Introduction
This chapter will present a review of brownfield land in the United Kingdom (UK), 
its regeneration and future land use options for these sites. There has been mixed 
use of terminology within the regeneration sector; therefore this chapter starts by 
defining the terms used in this research study, before moving on to examine the 
extent of brownfield land and the problems associated with it which make 
regeneration an important undertaking for society and the environment. The 
various options to bring regenerated land back into use are presented, before 
considering greenspace end-use in more detail. Next, the evaluation of 
technologies available to bring land back into use is presented, to highlight how it 
has developed over several decades, with special regard to regeneration to soft 
end-use. This is followed by a review of regeneration practice focused on issues 
which have emerged and, on occasion, resulted in site failure. Finally, the chapter 
ends with a review of benefits associated with regeneration. Overall, it is 
demonstrated that the benefits of bringing brownfield land into use as greenspace 
with a woodland component provide a very strong rationale for the continued 
uptake of these types of project.
1.2 Brownfield Land
1.2.1 Definitions and Typology
This section will define what is meant by brownfield land and highlight the variable 
use of terminology associated with brownfield regeneration; full definitions of key 
terms used in this study are also presented. A short explanation of the use of 
each term is followed by discussion of the scale of brownfield land in the UK.
In the UK and across Europe, land which has been damaged by human activity is 
commonly referred to as ‘brownfield’ land. The term is widely used by a range of 
government bodies and organisations. The definition of the word ‘brownfield’ has 
been subject to debate. A number of definitions are in use (Nathanail et al., 2003), 
such as that proposed by Alker et al. (2000):
“A brownfield site is any land or premises which has previously been used
or developed and is not currently fully in use, although it may be partially
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occupied or utiiised. it may aiso be vacant, derelict or contaminated. 
Therefore a brownfield site is not available for immediate use without 
intervention” (Alker et ai., 2000, p.64).
The definition proposed by Alker et ai. (2000) is useful for the purposes of 
research study because it emphasises the need for intervention prior to use and 
highlights that brownfield does not necessarily imply that the land is contaminated, 
although it may be the case.
A review of different terms used to mean or imply brownfield land highlighted that 
in England and Wales it is sometimes referred to as ‘Previously Developed Land’ 
(PDL), defined by the UK Government in planning policy guidance:
“Previously Developed Land (PDL) -  land which is or was occupied by a 
permanent structure (excluding agriculture or forestry buildings), and 
associated fixed surface infrastructure” (PPG3) (DCLG, 2000).
There is slight variation in Scotland, where the term ‘vacant and derelict land’ is 
commonly used to refer to ‘brownfield’ land (CABERNET, 2005).
Interchangeable use of terminology has been the subject of debate within the 
regeneration sector for decades. Bradshaw and Chadwick (1980), for example, 
reported interchangeable use of terminology used to describe land degradation, 
more recently Nathanail et ai. (2003) noted that the definition of ‘brownfield’ varied 
between different European countries, whilst CIRIA (2011) report that the term 
‘Previously Developed Land’ (PDL) has been used in different ways to reflect 
different requirements for land management and restoration. Others emphasise 
the negative connotations associated with the term ‘brownfield’, which have led to 
the use of alternatives (Otsuka et ai., 2013). The variation is reflected in the 
scientific literature, where the implied meaning and use of terminology associated 
with ‘brownfield regeneration’ is changeable.
For some terms, notably aftercare, derelict land, regeneration, reclamation and 
remediation, confusion arises through continued interchangeable and incorrect 
use, as reported by Coppin and Box (1988). They suggest that confusion has 
stemmed from the impartial adoption of the terms used in mineral planning 
guidance without explicit transference to the brownfield regeneration discipline.
A number of authors have tried to address this problem by using a ‘catch-all’ word 
to cover multiple words or terms; however, this may have contributed to further 
confusion. Bradshaw and Chadwick (1980) choose to use the word ‘restoration’ for 
activities to return land to beneficial use; they use it to describe;
“All those activities which seek to upgrade damaged land or to re-create 
land that has been destroyed and to bring it back into beneficial use, in a 
form in which the biological potential is restored” (Bradshaw and Chadwick, 
1980, p.3).
For the purposes of this research study, ‘restoration’ is too specific because the 
term implies that full biological potential is restored. Even within the UK, the term 
‘regeneration’ is used because it is recognised as a broader all-encompassing 
concept than others (such as reclamation and restoration). There are several 
definitions for regeneration in use; the UK Government defines regeneration as “a 
set of activities that reverse economic, social and physical decline in areas where 
market forces will not do this without support from government” (CLG, 2009); other 
definitions may not imply support through government funding. The definition of 
regeneration proposed by Thornton et al. (2007) is used throughout this research. 
Fie describes regeneration as:
“The collective process of returning brownfield land to beneficial use and to 
bring about an improvement in economic, social and environmental well­
being within a particular regional context, encompassing all the sub­
processes of remediation, reclamation, consultation, implementation and 
aftercare, as required” (Thornton et al., 2007).
Regeneration involves a number of activities, typically starting with an assessment 
of the site and an investigation of the land use history. Thereafter, the site-specific 
regeneration requirements will be determined by the end-use. Brownfield can be 
regenerated to ‘hard’ or ‘soft’ end-use. Flard end-use is associated with housing, 
commercial or light industrial use and the installation of hard surfaces, whilst soft 
end-use implies vegetation, tree planting, landscaping, public open space or 
greenspace (Syms, 2010a) for agricultural, woodland, recreation and/or wildlife.
Moffat and Flutchings (2007) explain that greening is a term which started to be 
used around the year 2000 to describe “the purposeful creation of vegetation on
land which was previously devoid of vegetation or on land (upon) which vegetation 
was failing or fragmentary” (p. 143). The use of the term ‘greenspace’ is discussed 
in detail by Stubbs (2008) and would appear to have been adopted in the literature 
to describe a variety of land uses, sometimes used interchangeably with open 
space (CIRIA, 2011). In the built environment, greenspace (specifically public 
open ‘green’ space) is recognised as a form of ‘infrastructure’, alongside bridges, 
highways and tunnels (Taylor, 2010) and may be permanent or temporary (Rail 
and Haase, 2011). However, the term can be interpreted with different meanings, 
and as Moffat and Hutchings explain (2002), ‘greening up’ is often associated with 
landfill closure after minerals extraction. The Planning Policy Guidance Note 17 
(PPG17) typology for natural or semi-natural green open space includes 
woodlands, urban forestry, scrub, grasslands, wastelands and derelict open land. 
Amenity greenspace is a sub-category within PPG17 commonly within housing 
areas and includes informal recreation spaces, domestic gardens and village 
greens, and green corridors (river and canal banks, cycle-ways, and rights of way) 
(CLG, 2007). Whereas urban green space can include planted public or private 
open spaces, parks, public gardens, woodland, urban trees, sports and playing 
fields, riparian zones and cemeteries (Moffat and Hutchings, 2007, p. 144).
In view of the analysis of terms discussed in this section, this study has adopted 
the definitions presented and these will be used throughout this dissertation thesis 
as follows: the definition of ‘brownfield’ as presented by Alker et al. (2000); 
‘regeneration’ by Thornton et al. (2007), ‘greening’ as described by Moffat and 
Hutchings (2007) and ‘greenspace’ typology proposed by CLG (2007). This 
section will now move on to explore the extent of land degradation and brownfield 
in the UK.
The Extent of Brownfield Land
“Land degradation is an economic as well as an environmental 
haemorrhage”. (Stocking, 2000, p.224).
In the UK human activities associated with industrial history have degraded the 
land, leaving behind a legacy of brownfield. Although there is consensus that the 
scale of the problem can be difficult to quantify (Grimski and Ferber, 2001; Moffat 
and Hutchings, 2007), some attempts have been made. For example, in the UK, 
the extent of brownfield land in 2007 was estimated to be around 34,900 hectares
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(ha) (Dixon et al. 2007; CLG, 2006). According to the National Land Use Database 
(NLUD) 2009 Mixed Vintage Dataset, which accounts for previously developed 
land, vacant land and buildings and derelict land (as defined in PPG 3, DCLG, 
2000), there was a gradual decline in total area between 2001-2007 (for reasons 
discussed later on in this chapter). Figure 1.1 shows this trend for PDL and derelict 
land only. Although the pattern of land use change seems to be clouded because 
recent surveys have used different land use categories from those of the past 
(Syms, 2010a), the overall trend is a gradual decline in the stock of brownfield as a 
result of regeneration activity.
Recent assessments of PDL include a category for the proposed future end-use 
for sites listed in the NLUD. A significant proportion of derelict and vacant land 
listed is earmarked for ‘open space’ end-use; a review of the NLUD (2009) 
indicates that this figure may be at least 14,000 ha (HCA, 2009), an area over 
eight times the size of Greater London.
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Figure 1.1 Total previously developed, vacant land, derelict land and buildings 
(NLUD, 2009).
In addition to the legacy of brownfield land from the past, more is created each 
year, through waste disposal to landfill, for example. These sites occupy 
increasing amounts of land (Dickinson, 2002). It has been reported that around 
290 million tonnes of waste is produced in the UK each year (Defra, 2012);
however, the UK has tried to reduce the amount of waste sent to landfill by 
increasing recycling rates, in accordance with the revised Waste Framework 
Directive (2008/98/EC). This states that the first priority is waste prevention, 
followed by re-use, recycling, and recovery, with landfilling the final and least 
preferred option. Recycling has been encouraged by imposing a landfill tax on 
waste operators since 1996 (Dickinson, 2002) and whilst these measures have led 
to an increase in recycling rates over the past decade, over half of UK waste was 
still being sent to landfill in 2010/11 (Defra, 2012).
Modern landfill sites are required to have engineering features to help manage 
material contained within them (DoE, 1986) and must meet the Environmental 
Permitting (England and Wales) Regulations (2010) which implement the 
requirements of the Landfill Directive (1999/31/EG), Article 8(a)(iv) (Environment 
Agency, 2011). Amongst other things, the Directive states that a permit for landfill 
will not be granted until adequate provision for aftercare has been made. 
Therefore, compared with historic landfill sites (sometimes referred to as ‘old 
style’), modern landfills should not be hostile to vegetation, particularly where there 
has been a sufficient cover of sub-soil and top-soil placed^ over the landfill cap to 
support growth and measures in place to prevent landfill gas coming into contact 
with tree roots. The sites are divided into cells which are lined with a polyethylene 
membrane then filled with waste. Boreholes are used to manage and monitor 
landfill gas, water quality and leachate (Dickinson, 2002). However, because 
standards of regeneration are rarely stated or enforced, the quality varies 
considerably, reduced typically to the lowest common denominator (cheap and 
insufficient), despite planning conditions for restoration (Dickinson, 2002; Doick et 
al., 2009b). This results in both modern and historic landfills adding to the total 
volume of brownfield land in the UK.
In addition to landfill, the impact of urbanisation has significantly increased the 
amount of brownfield. Infrastructure associated with modern living including 
transport networks and buildings can prevent land from functioning as it did before 
(Bradshaw and Chadwick, 1980). It is apparent that efforts to prevent and treat 
brownfield land have made progress in reducing the overall stock of brownfield 
land (Figure 1.1). However, current activities such as heavy industry, landfill and
'' Sub-soil is typically the lighter coloured material found beneath the layer of top-soil and it is less 
fertile. By comparison, top-soil has a higher organic content and is stickier than sub-soil and 
therefore easier to handle and cultivate.
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urbanisation, whilst better regulated and managed than in the past, continue to 
damage the land. The next section will examine the impact of and problems 
associated with brownfield.
1.2.2 Problems Associated with Brownfield Land
Bradshaw and Chadwick (1980) explain that brownfield land has primary impacts 
on the immediate area and secondary impacts on the environment and 
communities around. Examples of impacts associated with brownfield land 
presented in Table 1.1 show, for example, that brownfield can be a source of 
pollution. Where contaminants are present, these sites are a potential risk to 
human health and the environment.
Brownfield land is often the legacy of industrial decline associated with neglect and 
unemployment, sometimes across a whole neighbourhood or city (Grimski and 
Ferber, 2001). For example, in parts of the UK such as South Wales, where 
ironstone and coal were mined and worked to make steel, the process damaged 
hundreds of hectares of land. In addition, there were problems caused by ground 
instability and contamination in these areas where mining activity left behind 
contaminants such as hydrocarbons and heavy metals in the form of mine spoil 
and coke waste (Greenhaigh and McCafferty, 1999; Kenny, 2010).
Table 1.1. Negative impacts of brownfield land.
E nvironm ental
Social
P rim ary Im pact S eco nd ary  Im pact R eferen ce
Source of pollution Risk to human health and Bradshaw and
e.g. dust and w ater the environment Chadwick, 1980
pollution. Hester and Harrison, 
1998
Bradshaw, 2002
Loss of protective Land prone to erosion and Bradshaw, 2002
vegetation cover. unable to support 
vegetation.
Steep sided slopes Unstable land Bradshaw, 2002
Loss of original soil Loss of productivity and 
biodiversity.
Bradshaw, 2002
Impact on local Loss of amenity value and Bradshaw and
community social attractiveness. Chadwick, 1980
Visual impact.
Bradshaw, 2002
Vandalism and lack Trigger downward spiral of English Partnerships
of respect for local decline. 2006,
area. Forest Research, 
2010
Historically, areas of brownfield land have been ignored and left for long periods of 
time (CABE Space, 2008). Today, the impacts associated with brownfield land are 
more widely recognised and are often used to justify the activity and resource 
expenditure required to regenerate these sites. In addition, brownfield land may be 
considered a wasted resource, especially in urban areas where there is a high 
demand for space (Rawlinson et al., 2004; CABE Space, 2008). These concerns 
have prompted a concerted effort across north America and Europe to develop an 
understanding of the extent of the problem (e.g. CABERNET, 2005; Edwards et 
al., 2005), coupled with various initiatives to address brownfield land. However, a 
number of challenges need to be addressed if these sites are to be returned to 
use, and these matters are discussed in the next section.
1.2.3 A Need for Land Regeneration
Land is a resource which is not immediately renewable (Stocking, 2000); therefore 
land that has been damaged to the extent that it is biologically at a standstill (as is 
often the case on brownfield land) requires action to return functionality (Bradshaw 
and Chadwick, 1980). In the absence of intervention, some sites may start to 
function given sufficient time (a matter discussed in detail later in this section). 
However, the timescales range from decades to centuries and this laissez-faire 
approach does little to assess or to address the immediate risks posed.
Where a site is contaminated it is (by definition) a risk to those living in proximity to 
it or using it. They can have a negative impact on human health, the environment 
and wildlife. The environmental impacts on water, land and air are well 
documented and, likewise, a range of economic impacts associated with pollution 
from contaminated land is reported (English Partnerships, 2006). These sites can 
result in contamination reaching receptors leading to further problems; for 
example, the social, environmental and economic costs of groundwater pollution 
are particularly demanding and expensive to address (Rivett et al., 2002). 
Furthermore, brownfield land is associated with land blight, which has a range of 
negative local economic impacts, such as depressing property prices (Lerner and 
Poole, 1999; Laverne and Winson-Geideman, 2003; O’Brien et al., 2007; Forest 
Research, 2010).
In light of the impacts associated with brownfield land, addressing these issues 
through regeneration has long been a government concern. Regeneration can
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pump-prime regional economic activity. Investing in improving the land and overall 
aesthetic of an area can, in turn, attract investment and promote subsequent 
private investment. In this way, regeneration can be used as a tool to initiate a 
move towards sustainable development (Grimski and Ferber, 2001; Rawlinson et 
al., 2004), as recognised in the renowned report by the Bruntland Commission 
‘Our Common Future’, which states that land should be returned to good condition 
for future generations (World Convention on Environment and Development, 
1987). The fact that brownfield can pose a risk to human health and the 
environment does not always guarantee that there will be an assessment of the 
risks, nor that it will be cleaned up, and neither do legal obligations or moral 
considerations for future generations. A combination of time, money and regulation 
is required to undertake regeneration, hence the considerable stock of brownfield 
land still in need of attention.
1.2.4 Action to Address Brownfield Land
Over the last four decades, successive government administrations have taken 
action to try to decrease the extent of brownfield land using strategic, policy and 
funding measures (DETR, 2000) and legislation with some success. Between 
1974 and 2007 the total amount of brownfield land in England reduced by 35% 
(Syms, 2010a, p.8) (noted in section 1.2.2). Initially, Government targets were 
used to encourage regeneration, underpinned by legislative provision. Later, 
financial incentives in the form of grants were introduced to encourage activity. 
The Derelict Land Act of 1982 was the first legislation to support regeneration 
through the provision of government grants (in England); it encouraged land 
regeneration to various different end-uses, hard, soft or a combination of both.
During the 1990s there was a shift to focus on hard end-use (development and 
redevelopment) on brownfield, whereby multiple legislative measures were 
introduced to try and reduce the overall stock of brownfield. Targets for the 
regeneration and re-use of contaminated land were set in 1991 (DoE, 1991); then 
in 1995 the Environment Act (s.57) was inserted as Part HA into the 1990 
Environmental Protection Act (EPA). In support of efforts to regenerate towns and 
cities, drive clean up and prevent building on green field sites, the Government 
instructed developers to prioritise brownfield land. The new targets helped to drive 
the pace of land regeneration, improved working arrangements and resulted in 
new regeneration projects. The Government support for brownfield regeneration
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continued; local authorities, developers and various organisations were 
encouraged to support brownfield reduction to hard or soft end-use. Many of the 
examples of regeneration to greenspace end use (De Sousa, 2003; CABE 
SPACE, 2008; Rail and Haase, 2011) involve woodland and urban forestry 
(Simson, 2005). The National Forest Strategy for England, for example, made a 
commitment to the regeneration of brownfield into woodland for community use 
(Defra, 2007).
The negative impacts associated with brownfield land continue to justify the use of 
legislation, grants and government funding for regeneration activity (CLG, 2011). 
However, it is only in the last decade that a strategic approach to brownfield has 
been adopted at a national level. The first national brownfield strategy was 
proposed in 2003 and accepted in 2008. As Syms (2010a) explains, the 
publication of the strategy was a significant milestone for regeneration in the UK, 
as it aimed to develop a vision for the future of brownfield land, highlight the range 
of potential end-uses, provide advice on strategic objectives and serve as a 
management tool. A change in Government and recent changes to the National 
Planning Policy Framework (Adams and Tiesdell, 2013) have left the future of the 
strategy unclear.
This section has presented an overview of the extent of brownfield land in the UK. 
The main impacts have been described, highlighting the need for action which, to 
date, has been primarily through government intervention using various 
mechanisms to reduce the overall extent of the problem. There is a range of end- 
use options to bring brownfield land back into use and these are described in the 
next section.
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1.3 Brownfield Reuse
This section outlines what options there are to re-use brownfield land. It will then 
proceed to show how sites may be identified and selected for regeneration to soft 
end-use as greenspace.
1.3.1 Overview of Regeneration Options
Whilst brownfield is generally considered a problem because of the negative 
impacts associated with it, in areas and sectors where there is a demand for land it 
can offer new opportunities. Use options have been categorised under ‘hard’ and 
‘soft’ end-use, discussed by Coppin and Box (1998) and Syms (2010a); hard end- 
uses are associated with new development such as housing and employment and 
include residential or commercial development and light industry. Soft end-uses 
include agriculture, open space, greenspace, amenity woodland, forestry and 
habitat creation for wildlife (Ling, 2000; Dickinson, 2002; Burger et al., 2004). 
There is also the option to leave the site to regenerate ‘naturally’, (i.e. ‘do 
nothing’); however, this has implications.
1.3.2 Natural Regeneration
Natural regeneration, that which follows a pattern of succession (changes in an 
ecological community following colonisation or disturbance), may or may not occur 
on a brownfield site, depending on a number of variables including soil type, 
contamination, condition, climate, site history and the surrounding land uses. The 
vegetation which might be supported on the site may not necessarily be desirable 
for its aesthetic or wildlife value. The aesthetic appearance of a site will be poor; it 
may appear to be abandoned and some patches may not support vegetation at all. 
Whilst there may be some advantages to adopting a natural approach, for 
example, it may cost less than other regeneration options and may prove better for 
biodiversity in the long-term (i.e. 45 years+), this is dependent on both the project 
objectives and expectations and also on the ecological characteristics of the 
species (Hodacova and Prach, 2003).
Despite the short-term cost advantages of natural regeneration, it is far from an 
ideal approach. Leaving the site does not address the environmental and social 
impacts (presented in Table 1.1), nor the negative economic effects associated 
with brownfield land (Grimski and Ferber, 2001) such as land blight, dereliction
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and overall decline. Vegetation establishment through natural regeneration is 
associated with lengthy time periods (50 -  100 years), during which the structure 
and function of the site are that of a degraded ecosystem. The site may also be 
vulnerable to erosion (Bradshaw, 2002). The site may start to be used on an 
informal basis whereby those who use it may be at risk of exposure to 
contamination, human and fauna alike. As Ng (2003) explains, the risk from 
potential exposure to soil pathogens and chemicals is an environmental health 
hazard; furthermore, there can be an interlude of many years between exposure 
and the manifestation of disease.
1.3.3 Hard end-use
Brownfield land can be developed for housing, commercial or industrial use. The 
standard of regeneration required for residential property is often higher than other 
end-uses and therefore clean-up is more expensive (Moffat and Hutchings, 2007). 
However, one of the main advantages of development end-use is that it can attract 
government incentives in the form of grants and tax breaks, which have been put 
in place to encourage brownfield regeneration. As earlier sections have 
highlighted, these incentives have helped to decrease the overall stock of 
brownfield, and following regeneration the property can be sold to help recoup the 
costs of clean-up (Adams, 1994; Moffat and Hutchings, 2007). There is wider 
literature on property development and redevelopment for hard-end use (e.g. 
Cadman and Austin-Crowe, 1978; Adams, 1994; Syms and Knight, 2000; Syms, 
2010b; Adams and Tiesdell, 2013), however the focus here is another end-use 
option: greenspace.
1.3.4 Soft end-use
Where land is to be used for mineral extraction and waste deposition, the after­
use, often soft end-use, is specified under the terms of the planning condition and 
permit. These matters are agreed before operations begin on the site. It was once 
customary for waste sites to be earmarked for agricultural end-use; however, 
because of agricultural surpluses this became less common after the turn of the 
millennium (Dickinson, 2002). It was also less practical to pursue agriculture with 
the installation of sophisticated infrastructure to remove methane and manage 
leachate. Therefore, it has become more common for modern landfill sites to be 
used for grazing (DCLG, 2000; Dickinson, 2002). There are other soft end-use 
options: there is potential to grow an economic forestry crop on landfill sites
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(Dobson and Moffat, 1993) and other types of brownfield (Moffat and Hutchings, 
2007). However, in the two decades that have elapsed since this was proposed, 
the majority of ‘forestry’ on these sites has not been for commercial production; it 
has involved tree growth for community and amenity woodland (DCLG, 2006b) 
with some evidence of an interest in biofuel (Smith, 2009). However, this is not 
due to lack of knowledge; there is sufficient knowledge and technology available to 
grow a range of species on challenging sites, even ‘old-style’ landfill sites 
(Rawlinson et al., 2004) which do not have the same measures to minimise 
detrimental effects or post-closure regeneration requirements compared to modern 
landfills.
Despite the ‘potential’ for economic forestry, these sites are often restored for 
social and environmental reasons (explained in section 1.7) and timber production 
has been low-down on the list of priorities, if considered at all. Whether or not 
there will ever be the same commercial emphasis on timber production using 
traditional forestry techniques on brownfield sites in the foreseeable future is 
unclear. However, a move by Government to prioritise planting woodland on 
brownfield land (derelict and disused) in order to help society adapt to future 
climate conditions (National Assessment of UK Forestry and Climate Change 
Steering Group, 2009, p. 180) may prompt further consideration of commercial 
production, as there is the prospect to generate income to recoup the cost of 
remediation and tree establishment.
This section has outlined a range of end-use options for brownfield land, including 
natural, hard and soft end-use, with a focus on greenspace. This section will next 
move on to explore how sites are selected for regeneration to greenspace.
1.3.5 Selecting Sites for Regeneration to Greenspace
To date it has almost exclusively been government organisations who have 
undertaken brownfield regeneration to greenspace, with the exception of landfill 
operators and mineral extraction companies (Doick et al., 2009b). Whilst each 
organisation is likely to have criteria for site selection and assign a weighting 
against their priorities, the land may have already been earmarked for 
regeneration by means of a collaborative strategic mapping exercise involving 
multiple organisations. Under these circumstances, the basis for final site selection
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is guided by the objectives of the project and jointly agreed principles. The benefits 
associated with working strategically in this way include improved performance 
and an increased possibility of attracting funding from central government; as 
Moffat and Hutchings (2007) argue, when it comes to creating greenspace, there 
is significant benefit in considering strategic issues at the landscape scale, rather 
than piecemeal projects. However, a strategic approach to regeneration has, in the 
past, been associated with large funding bids and the co-ordination of multiple 
partners at strategic level, alongside mapping exercises (Mell, 2009) and a ‘top 
down’ approach; i.e. government-driven rather than community-led. However, the 
advantages of a strategic approach with regard to the delivery of environmental 
benefit is certainly more fitting with the principles of interconnectedness required 
to improve biodiversity and habitat networks, as advocated in the Lawton Review 
(Lawton, 2010) and with a landscape scale and catchment-based approach.
Programmes such as the community forests created in the North West of England, 
including the Red Rose and Mersey Forests (Jones, 2010) and The Thames 
Chase Community Forest (Mell, 2009) serve as examples of the benefits of 
adopting a strategic approach to support landscape scale transformation. In the 
Red Rose and Mersey Forests, a site selection tool called the Public Benefit 
Recording System (PBRS) was used to select sites on the basis of their proximity 
to people; social criteria were weighted in favour of environmental criteria. In the 
case of the Mersey Forest, where the aim was to increase the percentage of 
forestry cover from 4% to 12% over a 30-year period in an area of high population 
density, selecting brownfield sites was essential in order to provide the land area 
needed to meet the targets (Rawlinson et al., 2003). To have chosen alternative 
sites (such as those used for agriculture) would have defeated the aim of 
‘regeneration’.
Selecting a site for regeneration is only a small part of the process of bringing land 
back into use. Greenspace projects on brownfield must: navigate the planning and 
regulatory framework, be championed by an organisation, be funded and 
managed on completion of the work and be accepted by the public if they are to 
proceed (Moffat and Hutchings, 2007). This is by no means a simple endeavour. 
Furthermore, sites are often selected for greenspace end-use where past attempts 
at regeneration have failed (Sellers et al., 2006), on challenging and difficult sites 
with a long history of problems or where there is a need for additional greenspace
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in a heavily urbanised area, thus competing with other end-use options and often 
on sites other organisations have avoided. Despite these challenges, there are 
case studies of brownfield regeneration which have transformed the urban fabric 
through greenspace creation. Examples include Sheffield, UK (Barbosa et al., 
2007), Toronto, Canada (De Sousa, 2003) and Leipzig, Germany (Rail and Haase, 
2011), where greenspace end-use has been used as part of a wider programme to 
reverse the spiral of social, environmental and economic decline (De Sousa, 2003; 
Jones, 2010).
This section has explained various brownfield end-use options and outlined how 
and why brownfield land has been selected for regeneration to greenspace; 
highlighting the juxtaposition between the policy context and the characteristics of 
the site. The case study examples from the UK and around the world focused on 
site selection for greenspace; however, before vegetation establishment, the 
issues on site need to be addressed. The next section will explain the technologies 
available to clean up brownfield.
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1.4 Technologies for Land Regeneration
This section presents technologies in support of land regeneration to greenspace 
and provides case study examples of their use. The section then provides an 
outline of some of the prominent advantages and issues associated with the use of 
these techniques.
1.4.1 Remediation Technologies
Nathanail et al. (2002) explain that where soil is contaminated, there are three 
main categories of remediation available: (1) dig-and-dump; (2) containment; (3) 
treatment. Dig-and-dump describes excavation and disposal of soil to landfill; 
because of the time and cost advantages of transferring material to another site, 
compared with treatment, this was used almost exclusively on contaminated sites 
from 1970 to 1990, leading to its then status as the default approach to 
remediation. Containment encompasses cover systems and vertical barriers 
whereby a protective (typically impermeable) layer is placed between the 
contaminated matrix and potential receptors; it is often used alongside ‘treatments’ 
such as chemical extraction. Such technology started to evolve through the 1980s, 
becoming increasingly detailed and multi-phased in order to treat a wider variety of 
contaminants, mixes of contaminants and contaminated matrices (including soils, 
sediments, water). ‘Treatments’ such as encapsulation and solidification emerged 
later and they were tailored to hard end-uses. Whilst these techniques are 
available and are often more affordable than others, many are unsuitable for 
greenspace because they degrade the structure of the soil and can jeopardise 
vegetation success (Rodriguez etal., 2010). These include bioreactors (McFarland 
et al., 1992), ex-situ bioremediation (Gan et al., 2009) and chemical extraction 
(Dermont etal., 2008).
The use of cover systems is typically associated with landfill sites where the layer 
of inert material is put over the contamination in the form of a clay ‘cap’. The cover 
system acts as a barrier between the waste or contaminated material and the 
surface. The cap will channel gases (predominantly methane) into vents where it 
can be removed. It is standard practice on landfill sites for the gases produced 
through waste degradation to be removed to generate electricity, leachate to be 
removed to lagoons for treatment, and vegetation to be established on the clay 
cap containing waste material (Bending and Moffat, 1997). For example, at
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Norwood Coke Works near Gateshead, a containment approach was used to bring 
the site into use. The 22 ha site was covered with a 1.5 meter thick layer of clay to 
contain a range of contaminants including phenols and lead and arsenic, followed 
by soil material, and then half the site was planted (Poremba, 2003). Table 1.2 
provides a précis of remediation technologies, together with examples of their use 
in brownfield regeneration to greenspace (where available) and their year of
development, demonstrating a steady trend in technological advances to support
brownfield regeneration. Techniques such as soil washing (Ecoles, 2009) and
solidification (Al-Tabbaa and Stegeman, 2005), whilst available, are less
appropriate than other techniques for use on sites which will be regenerated to 
greenspace end-use and are therefore omitted from Table 1.2.
Table 1.2. Précis of remediation technologies available in the UK
Technique
Emerged**
Remediation
technique
Technique involves Example Reference
1970s Excavation Excavation of contaminated Cam ley Street, Johnston,
and disposal / material to landfill. Risk of fugitive London, 1980s. 1990
dig-and-dump vapours during treatment.
The removal of non-hazardous 
material is around half the cost of 
removing hazardous material.
Materials were 
excavated and 
disposed of off site. 
Greenspace created 
in the form of a 
pond, a meadow and 
a woodland.
Dixon et al., 
2007
1980s Bioremediation A process to reduce soil London 2012 Dixon et al.,
(1989**) In-situ contamination using enzymes or 
micro-organisms, without moving 
contaminated material from site. 
Can be lengthy. Limited 
application (notably at sites with 
mixed contaminants) and a risk of 
fugitive vapours. Includes natural 
attenuation, contaminants degrade 
naturally.
Recent biological advances led to 
engineering specific micro­
organisms.
Olympic Park site. 
East London.
18,460 m  ^materials 
treated between 
2007-2009.
2007
Singh et al.,
2008
Gan et al., 
2009
Hellings,
2009
19 80 s - Onsite Encapsulation of contaminated Norwood Coke Bell, 2002
1990s** encapsulation material at the site by surrounding 
with barriers.
Works, Gateshead, 
Tyne and Wear, UK Poremba,
2003
Early 1980s Cover System Cover systems put a layer of inert 
material over contaminated sites, 
followed by vegetation.
Thames Chase, East 
London.
Controlled landfill, 
(Perugia, Italy) as 
part of a heavy metal 
research project.
Moffat et al., 
2008
Mell, 2009
Bell, 2002, 
Businelli et 
al., 2009
1990s Degradation A process of encouraging 
degradation of the waste. 
Contaminant degradation by 
vegetation, soil macrofauna/ 
microbes (can be difficult to 
achieve consistent results).
Bioremediation
(involving
earthworms) of soils 
contaminated with 
organic compounds.
Hickman and 
Reid, 2008
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1990s Phytoremediati Plants degrade organic Liberty State Park, Raskin etal.,
References
on
brownfield site
contaminants. New Jersey, USA. 1997
date to rehabilitation The technique includes Phytoremediation Gallagher et
1990s**
Research 
dates back to 
at least the 
mid-1960s.
phytoextraction, rhizofiltration and 
phytodegradation.
was tested in field 
trials to remove 
radon nuclides from 
Chernobyl (former 
Ukraine) and also 
remove lead from 
soils in the US.
al., 2008
Late 1990s Soil vapour Technique removes volatile Case studies show Nathanail et
(1997**) extraction/air organics within months that SVP degrades al., 2002
sparging (SVP) (considered rapid). Suitable as a contaminants. Dixon et al..
/ Biosparging
In-situ
technique
soil forming material. Involves 
aeration using pumping or 
injection to aerate soil.
assisted by aerobic 
biodégradation.
2007
1990s Windrows Soil is put into rows and additional The use of windrows van Hees et
(1998**) material (such as compost) added. 
Treatment beds require soil being 
spread on a surface, where it can 
be treated accordingly.
Techniques include tilling and 
addition of nutrient.
in Sweden is 
mentioned by van 
Hees et al. (2008)
al., 2008
**Date based on earliest references made to the technique in document titles (in a remediation context) 
identified using a search for the term on ISI Web of Knowledge.
Remediation to hard and soft end-use has different end points. Where soft end- 
use is for greenspace, the chemical, physical and biological conditions of the site 
must be suitable to support vegetation. Whilst remediation technologies can 
address contamination on brownfield land, the impacts of remediation may need to 
be addressed first and where habitat creation is sought, work may be required to 
encourage biological function. Therefore, other activities are required if land is to 
be brought into use as greenspace; the next section will examine the need for 
reclamation and explain why it is needed to bring the site into use as greenspace.
1.4.2 Reclamation Technologies
The soil properties found on brownfield land differ from undisturbed land. They 
display characteristics such as greater variability in soil quality and composition 
across the site, modified soil structure, conductivity and compaction (Moffat and 
Buckley, 1995) and where there is compaction on site, it will alter the soil moisture 
regime. Bending et al. (1999) recommend that for a soil to support tree 
establishment, the roots must be able to reach a depth of at least 1 m and to 
facilitate this a soil bulk density of <1.5 g cm'^ to at least 0.5 m depth and <1.7 g 
cm'^ to 1.0 m depth. Root penetration is important to ensure adequate water 
supply and to enable roots to fully develop (so that they stabilise the tree in wind) 
(Bending and Moffat, 1997), therefore the actual depth required varies with soil
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type, topography and climate (Bending et al., 1999). Thus for soil on a brownfield 
to support trees, it will generally require reclamation techniques and applications of 
soil améliorants. Reclamation techniques include loose tipping, whereby loose 
tipped soil-forming material is deposited and then moved into position using an 
excavator, to minimise compaction (Sinnett et al., 2006) and this has been found 
to satisfy density requirements (Sinnett et al., 2008). Table 1.3 provides a précis of 
available reclamation technologies and soil améliorants available in the UK, 
together with examples of their use to create greenspace, demonstrating the trend 
in technological advances supporting reclamation for greenspace end-use.
Table 1.3. Examples of reclamation techniques and soil améliorants
T ech n iq u e T ech n iq u e D etails  
Em erged
R eclam ation  techn iqu es
Mid 1990s Deep  
ripping
The method for deep  
loosening compacted soil, 
typically using a winged 
tine cultivator pulled by a 
machine. The technique 
is used on sites where  
compaction has occurred 
especially at depths >1m.
circa 1997 Complete A method for deep
cultivation loosening (below 0.5m ) of
compacted soil. An 
excavator is used to 
progressively remove and 
replace the soil, whilst 
working in such a way as 
to avoiding trafficking over 
the cultivated soil.
Mid 2000s Loose Loose tipped soil-forming
tipping material is deposited and
moved into position with a 
360° excavator to 
minimise compaction and 
avoid trafficking and re­
compaction.
Soil am élio ran ts
Unknown
Late 1990s
C ase S tu dy I exam ple
At Bramshill Forest, UK. 
Tree performance 
experiments on the former 
sand and gravel quarry 
included the use of a 
ripper.
Cultivation w as used on 
Winnerton, Immingham  
and Carnaby landfills in 
Humberside. Complete  
cultivation was later found 
to be preferable to ripping 
in terms of rooting.
Silver Hill. Reclamation 
undertaken circa 2004.
Re-vegetation of colliery 
spoil in Nottingham.
R eferen ce
Sinnett et 
al., 2006. 
Sinnett et 
al., 2008
Foot et al., 
2003  
Sinnett et 
al., 2008
Sinnett et 
al., 2006  
Sinnett et 
al., 2008
Fertilisers Materials are added to Sew age sludge was used Bell, 2002
and liming improve soil quality, at Millennium Park Holmes,
fertility and balance pH. 2003
Organic Examples of Composts and sludges Foot et al.,
am endm ent am endm ents include were added to a paper mill 2003
biopellets, manures, site, described by Berger
composts, sludge and (2008), to reclaim soils Kilbride,
paper mill waste dam aged by acidic soil 2006
residues. These improve washing.
soil structure and
increase soil nutrient Winnerton, Immingham Berger,
loading and w ater holding and Carnaby landfills in 2008
capacity. Humberside.
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This section has presented reclamation and remediation techniques which have 
been used to support attempts to clean up and establish vegetation, showing 
steady advances in their development. It also suggests that despite their 
application in the field, reported use is often confined to trials in accounts of 
research; wider application and continued use is less apparent. In addition, despite 
the availability of these techniques, there are still problems associated with land 
regeneration to greenspace, as presented in the next section.
22
1.5 Problems in Regeneration Practice
In this section the main problems associated within the practice of brownfield 
regeneration to greenspace are explored. Although documented accounts of 
problems are limited, they may be more common than reported. The problems are 
associated with two areas; the first is site failure; the second concerns technical 
delivery issues. The issues described herein provide background to Chapter 2, 
where a detailed account of the gaps in current knowledge and guidance is 
provided.
1.5.1 Site Failure
Site failure can mean different things to different stakeholders depending on the 
site and the project (Doick et al., 2009a). It may imply failure to meet the 
regeneration objectives or failure to regenerate the site to an acceptable standard, 
as discussed by Silverthorne (2006) and Doick et al. (2009b). The delivery of 
project objectives is underpinned by the successful establishment and 
maintenance of vegetation on site. Therefore, in this section site failure refers to 
situations where attempts to establish and maintain vegetation on site have not 
been successful, a shortcoming which can cause the site to fall into secondary 
dereliction.
Failure across the whole of the site is rare and reports are isolated, limited to a few 
examples. Where regeneration has failed completely, it has mainly been attributed 
to insufficient funding for site investigations and ongoing management and 
maintenance post regeneration (Sellers et al., 2006). Where site investigations are 
carried out using minimal resources, there is an increased risk of vegetation failure 
in the longer term, according to Moffat and Flutchings (2007). Greenspace quality 
and function has been undermined by insufficient funds for ongoing management 
and maintenance, demonstrated in case study examples such as those described 
by Doick et al. (2009b); Ibstocks in St Flelens, for example, is a 45 ha site used for 
activities such as clay pits for brick works. The voids on the site were used for 
landfill and the land was subsequently regenerated to open space with community 
access. The primary regeneration was poor and subsequent action was needed. 
Foliar concentrations of heavy metals were elevated in comparison to published 
tolerance ranges. Over half the samples of Willow {Salix spp.) taken from Ibstocks 
had elevated concentrations of zinc and cadmium. Species important for 
biodiversity or aesthetics such as yellowrattle (Rhinanthus minor) were being
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smothered by more aggressive species such as common ragwort {Senecio 
jacobea). In short, the remediation of the site was inadequate, poor growth and 
tree health was reported and contaminants on site compromised tree health and 
therefore the prospect of woodland establishment in the long term.
The example of Ibstocks is not isolated. An audit of 27 sites between 2 and 6 
years old and planted with trees (eight of which were landfill) revealed that 50% 
failed to meet their planning objectives (Moffat and Laing, 2003). In addition, there 
are examples of brownfield sites in London that were regenerated to greenspace 
in the 1980s and 1990s, which fell into decline less than a decade after 
regeneration. These sites had to be redeveloped for a second time, at great 
expense (Sellers et al., 2006).
1.5.2 Technical and Delivery Considerations
Earlier sections of this chapter describe the conditions which need to be put in 
place prior to planting to prepare a site to support vegetation; these include an 
appropriate planting medium, suitable topography and drainage. This preparation 
may involve a series of interventions such as pollution control, hazard prevention, 
remediation, soil treatment and importation and cultivation of soil (Bradshaw and 
Chadwick, 1980; Dobson and Moffat, 1993; Hutchings et al., 2009). Yet each of 
these interventions has the potential to constrain the establishment of vegetation. 
For example, techniques to treat contamination such as soil washing or thermal 
treatment can leave soils degraded (Rodriguez et al., 2010) and the use of heavy 
machinery can cause compaction (Dobson and Moffat, 1993). On closed landfill 
sites the main constraints to successful vegetation establishment were thought to 
be instability to wind, methane production and soil compaction (Dobson and 
Moffatt, 1994). However, it has since been recognised that the main factor 
constraining root growth is soil compaction (Anon, 2008), along with the 
inconsistent use of a planting medium (of sufficient quality) to support vegetation 
(DCLG, 2006; Moffat and Hutchings, 2007). Moffat and McNeill (1994) explain that 
the use of a suitable planting medium is important because it increases the 
flexibility with regard to the potential choice of tree species. According to Doick et 
al. (2009b), a planting medium of suitable quality is often absent from planting 
schemes, despite guidance produced in 1993 which clearly sets out that it is 
required to support growth (Dobson and Moffat, 1993).
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The absence of a suitable quality planting medium impairs vegetation 
establishment as it restricts root growth and the water-holding capacity of the soil, 
which can undermine the successful delivery of the site (Sinnett et al., 2008; 
Urban, 2008). Failure to use a suitable planting medium is a matter which has 
been investigated through the Waste & Resources Action Programme (WRAP), an 
organisation which aims to encourage the creation of a market for organic waste 
materials (WRAP, 2006) and the matter has since been pursued by Ashwood 
(2011). Both studies demonstrate that those involved in regeneration are aware of 
the need to use a planting medium; however, a range of legislative and practical 
barriers restrict its use. These included, for example, the legal designation of 
waste material and lack of practitioner responsibility (Doick and Ashwood, 2011).
1.5.3 Aftercare Issues
Issues associated with regenerated sites extend into the aftercare period, typically 
the first three to five years following planting. According to the Department for 
Communities and Local Government (DCLG) (2006b), there are a number of 
issues commonly associated with restoration practice during aftercare^, these 
include:
• Failure to establish planting and habitat creation vegetation within the 
aftercare period.
• Delays which cause aftercare to commence later than anticipated, thereby 
reducing the overall period of active aftercare.
• Low level of practitioner awareness of relevant research reports.
• Failure to document expertise which was contained in practitioners' heads.
• Deficiencies in silvicultural techniques that affect the success of woodland 
planting (DCLG, 2006b).
In addition to these problems during the first five years of site establishment, 
operators are reported to have a lack of understanding of what aftercare is 
supposed to achieve (DCLG, 2006a). In practice, little management occurs during 
the period of aftercare on former mineral extraction sites, other than fencing and 
applications of phosphate and herbicides. In some examples, inadequate 
management leads to nutrient deficiencies, soil erosion, instability (during high
 ^Although this report focuses on land restored following mineral extraction, the report reviews the 
effectiveness of aftercare provisions required under the Town and Country Planning (M inerals) Act 
1981.
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winds), animal predation, rank under-storey vegetation growth, poor tree growth 
and poor tree survival (DCLG, 2006a).
Any one of the technical and delivery issues described in this section may be 
sufficient to undermine vegetation establishment and maintenance. The examples 
presented demonstrate site failure in various guises, be it failure to use a quality 
planting medium or to establish and maintain vegetation. This can undermine 
efforts to establish greenspace. Perhaps more importantly in the context of this 
research, these sites are likely to fail to deliver the project objectives to deliver 
benefits aspired to. It is important to overcome these issues to enable sites to 
deliver the potential benefits^ aspired to. The next section will discuss the benefits 
associated with brownfield regeneration to greenspace and more specifically 
woodland end-use.
 ^The Commission for Architecture and the Built Environment (CABE) called for a change in the 
prevailing mindset about w hat can be done with previously developed land (brownfield), to help 
maximise the potential of these sites as a public asset (CABE, 2008).
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1.6 Benefit of Brownfield Regeneration to Greenspace
In this section, the general benefits of greenspace are discussed first, before 
moving on to those associated with brownfield regeneration to woodland. Although 
many of the benefits are closely connected and overlap, they are separated out in 
this section for clarity. Brownfield regeneration to greenspace can also have 
various negative impacts and these are explored towards the end of this section 
(Hodacova and Prach, 2003; Natural England, 2008; Tubby and Webber, 2010).
There is a significant volume of literature concerning many of the benefits of 
greenspace, supported by primary and secondary evidence and case study 
examples. The benefits claimed are social, environmental, economic and cultural ( 
Doick et al., 2006; Syms, 2010a). For example, Moffat and Flutchings (2007, 
p. 147) present the main economic benefits, such as enhanced property values of 
surrounding land, inward investment and tourism. For a comprehensive review of 
social benefits, see Westphal (2003), O’Brien and Claridge (2001), O’Brien et al. 
(2007), Forest Research (2010), and Moffat and Flutchings (2007). For a 
comprehensive review of environmental benefits, see Forest Research (2010) and 
Moffat and Flutchings (2007). For a critical review of the economic benefits, see 
Lerner and Poole (1999), Moffat and Hutchings (2007), Land Use Consultants 
(2009) and Saraev (2012). An overview of these benefits is presented below.
1.6.1 The Benefits of Greenspace
It is well established that greenspace can make a critical contribution to human 
health and wellbeing, bring people into contact with nature, encourage a sense of 
belonging, encourage community cohesion, and provide opportunities for 
recreation and education; it can perform supporting and functional ecosystem 
services, such as alleviation of temperature extremes and filtering of air pollution, 
soil formation and other biogeochemical processes essential to life, and provide 
valuable habitat for a wide range of fauna and flora (House of Commons 
Environmental Audit Committee, 2006).
The most significant benefits greenspace can provide are:
1. Improvements in levels of physical activity and health
2. Promotion of psychological health and mental wellbeing.
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3. Facilitation of social interaction, inclusion and community cohesion.
4. Reduction in air pollution.
5. Reduction in flood risk as part of sustainable urban drainage systems.
6. Improved perception and aesthetic of urban areas.
1. Amelioration of high summer temperatures caused by the urban heat
island effect and climate change. (Forest Research, 2010)
The health benefits of contact with greenspace are widely accepted and supported 
by evidence from across a range of disciplines (Pretty et al., 2005; O’Brien and 
Claridge, 2001). This has influenced policy recommendations for greenspace 
provision, including Natural England’s Access to Natural Greenspace Standard 
(AN G St), which recommends that people should live not further than 300 metres 
or a five minute walk from their nearest natural greenspace (English Nature, 
2003). Access is important to enable people to use greenspace. Flowever, use is 
also influenced by people’s perception of the space as being safe and accessible, 
alongside maintenance as an attractive quality greenspace (National Audit Office, 
2006). Many social benefits of greenspace are dependent on their use; 
greenspace can facilitate recreation and sport, encourage walking and cycling 
rather than the use of powered vehicles (which also has environmental benefits). 
Regular greenspace use can trigger a sense of belonging to that place; these 
places also create active and passive opportunities for education, for example 
through participation in Forest Schools, and guided walks, through the use of 
interpretation panels and leaflets and watching wildlife (O’Brien, 2005; DCLG, 
2006a; Moffat and Flutchings, 2007; Peters etal., 2010).
Greenspace can improve social relations for the people who use these sites, 
according to research conducted in the Netherlands: Peters et al. (2010) set out to 
discover the extent to which urban parks promote social cohesion; they used 
qualitative and quantitative methods to explore this in four Dutch cities. Their 
research concluded that greenspace can trigger a sense of belonging and social 
interaction. Flowever, the study was limited to four parks and they used only two 
indicators, ‘social interaction’ and ‘place attachment’, to measure social cohesion. 
Whilst pragmatic, it is likely that other indicators of social interaction may help 
generate deeper insights. The study did not consider integration of social benefits 
with other benefits, such as environmental or economic.
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Some benefits are not dependent on greenspace use, they are functions 
performed by the site, for example the retention of flood water in a heavy rainfall 
event or mitigation of the urban heat island (UHI) effect (Bolund and Hunhammar, 
1999). The UHI effect refers to the elevated temperatures within the urban 
environment compared with the surrounding countryside due to the heat-absorbing 
surfaces, energy use in urban areas and the comparative lack of vegetation in 
urban areas. The UHI of London, for example, is an elevated temperature of 
around 6-8 °C (Greater London Authority, 2006). The UHI is likely to become more 
extreme in the future and changes in the climate will probably be felt first in urban 
areas, where temperature changes are likely to be more rapid than those in the 
countryside (Stern et al., 2006; Tubby and Webber, 2010). As greenspace in 
urban areas has been shown to help reduce temperature differences (Bolund and 
Hunhammar, 1999), it will be especially important to ensure that there are 
sufficient provisions of quality greenspace in towns and cities to mitigate climate 
extremes, primarily because they are the places where most people live and work 
(Adams and Tiesdell, 2013). Although much of the research concerning the 
benefits of vegetation on urban temperature regulation has been undertaken in 
America (McPherson etal., 1994; Bolund and Hunhammar, 1999), recent on-going 
research supports these claims in UK cities. In London, for example, greenspace 
is helping to reduce the UHI, cooling the air temperature to relieve temperature 
extremes (Chandler, 1965; Watkins et al., 2002). As such, greenspace is likely to 
become increasingly important to those people in urban areas in the future 
because of climate change.
It is perhaps ironic that as the benefit of urban greenspace to help regulate 
temperature becomes increasingly important due to climate change, vegetation 
will come under increased risk of abiotic disturbance and periods of drought stress 
(Tubby and Webber, 2010), which will put its survival under increased risk. Future 
changes are important to consider when creating new greenspace. When these 
trees die, the benefits they sustained are also lost and, furthermore, they are not 
immediately replicable; a tree can take decades to be of sufficient size to 
significantly filter pollutants and provide shade (Urban, 2008; Rogers, 2012).
There is consensus that greenspace is important to support flora and fauna 
(House of Commons Environmental Audit Committee, 2006; Forest Research, 
2010). However, the extent to which it will do this is dependent upon greenspace
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type, quality, location, management and maintenance. Natural England (2008) has 
noted that greenspace is particularly important for wildlife and habitats in urban 
areas; however, in the findings of the Millennium Ecosystem Assessment Report, 
it is highlighted that there is an insufficient understanding of the links between 
ecosystem change and the importance of biodiversity for securing ecosystem 
services (House of Commons Environmental Audit Committee, 2006). More 
recently, the Lawton Report highlighted the importance of connecting greenspaces 
(habitat connectivity) in order to support efforts to improve biodiversity (Lawton,
2010), noted in earlier sections of this Chapter (section 1.2).
This section has explored many of the general benefits of greenspace, with a 
particular emphasis on the urban setting. The next section looks at the benefits of 
one type of green space: woodland.
1.6.2 Benefits of Brownfield Regeneration to Woodland
Community woodland is sometimes referred to as amenity woodland or a 
community ‘forest’, as defined by Bishop (1992):
"... a local recreational resource attracting visitors from within a 5 km radius 
of the site, where the majority of visitors are ‘repeat’ visitors i.e. less than 
5% of visitors are first time visitors to the site”.
These sites are characterised by a woodland environment with recreational value, 
which is a function of the woodland attributes: landscape, wildlife, noise and 
pollution absorption qualities, and possibly ‘release from urban environment’ 
(Bishop, 1992). Consistent with benefits associated with other forms of 
greenspace (discussed above), woodland use is associated with a range of 
benefits. According to research by O’Brien (2005, p.5):
• “Woodlands are restorative environments: the sounds, sights and smells 
experienced in a wood play a role in reducing stress by providing interest and 
stimulation of the senses.
• Woodlands, and in particular individual trees, often hold specific meaning for 
people; they are seen as representing nature, particularly in the urban 
environment.
• Woodlands can screen out noise, for example, from nearby traffic.
• Many woodlands have the ability ‘to absorb’ large numbers of people without 
seeming crowded.
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• Woodlands offer a range of options for various types of activities from gentle to 
vigorous, including walking, cycling, horse-riding, nature trails, picnics, den 
building and mountain biking.
• Carrying out physical activity in an attractive environment such as a woodland 
may encourage people to maintain their activities in the long term.
• Woodlands are inexpensive places to visit: an important factor when considering 
health inequalities and social inclusion”.
The benefits of community woodland created on brownfield land often overlap 
each other: they stem from both the clean-up of the site and the provision of new 
woodland. In addition, there is a temporal side: as the trees grow and mature the 
functions they perform tend to increase. Where there is contamination present on 
brownfield, one of the key benefits of creating community woodland is that it can 
break the link between pollution and receptors, which can support efforts to 
address both primary and secondary negative impacts, as outlined in earlier 
sections (Table 1.1). Restoring to new community woodland can be cheaper than 
alternative end-use options such as recreation (Moffat and McNeil, 1994) and 
development, often because the remediation standards required are less stringent 
than for other uses (Hutchings, 2002).
There are additional advantages of bringing land back into use as community 
woodland which include:
• Opportunities for people to help create woodland e.g. tree planting.
• New opportunities for activities on the site e.g. recreation and education 
(Jones, 2010; Rail and Haase, 2011).
• Linking existing areas of greenspace and in doing so increasing the 
connectivity of green infrastructure (Ling, 2000).
• Potential management benefits through economies of scale, although these 
are often overlooked in documented accounts of regeneration (Holmes,
2003).
• Improved visual appearance of an area (Land Use Consultants, 2009).
It is common to find that school groups are involved in new planting (Jones, 2010), 
as was the case in the creation of the Newlands and Thames Chase Community 
Forest Programmes. Other activities such as school visits and volunteering on 
these sites get people involved with woodland; they can bring people into contact
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with nature and in doing so fulfil what Pretty and others suggest is an innate 
human need (Pretty et al., 2005). As Dandy (2011) reports, greenspace can 
generate social interaction in urban spaces with trees; furthermore, in newly 
planted spaces, interaction is ‘likely to feature conversation about and attention on 
the trees themselves’, which can help prompt people to notice seasonal change. 
Many of the activities to encourage people to develop a sense of ownership and to 
interact with and use greenspace require some form of community engagement 
(Dandy, 2011); today there is a range of techniques available to help engage 
people in these projects (Moffat and Hutchings, 2007; Ambrose-Oji et al., 2011). 
This is important to consider when thinking about the creation of new woodland, as 
engagement activities have been shown to trigger lifelong use of these spaces 
(O’Brien and Claridge, 2001; O’Brien, 2004).
The degree to which people experience social benefits of woodland will depend on 
a number of factors; benefits can be perceived differently depending on people’s 
background, culture, experience, understanding and personal preferences 
(O’Brien et al., 2007; Morris et al., 2011). For example, whilst some people will 
welcome new community woodland in their neighbourhood, others may feel 
apprehensive or have negative perceptions of woodlands. Some people report that 
woodland can make them feel enclosed or unsafe and that they worry about 
getting lost. Managers of the public forest estate (Forestry Commission) and the 
Woodland Trust have taken steps to address these concerns and overcome 
barriers. They have, for example, followed design recommendations to create 
open paths and introduced signage (Forestry Commission, 2007) and they have 
trained members of the local community to lead woodland walks. In Britain today 
there is a range of barriers to woodland use across different sectors of society and 
whilst there is some relationship with the socio-demographic features of sectors of 
society, there are other factors which influence use. For a comprehensive analysis 
of the type and range of barriers to the use of woodland and greenspace (involving 
over 23,000 participants) see Morris etal. (2011).
In addition to the functions associated with woodland, environmental benefits of 
new community woodland on brownfield include the improved environmental 
condition of the site, breakdown and binding of contaminants (Raskin et al., 1994; 
Raskin etal., 1997), climate change mitigation and improved connectivity between 
existing areas of woodland (Dandy, 2011). Community woodland planting can also
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help to address issues such as urban shrinkage and overall long-term 
environmental decline by offering a new land use for brownfield (Rail and Haase,
2011). Even interim use of industrial sites as greenspace can increase surface 
area cover of vegetation, structural diversity and percentage of trees and improve 
accessibility, safety and order, according to Rail and Haase (2011). Their study 
was undertaken in a city in Germany which had, for a long time, experienced 
shrinkage due to declining industry (Rail and Haase, 2011). Whilst some UK cities 
have experienced shrinkage in the past, this phenomenon is uncommon today. It 
is more common for derelict and waste sites, which were once on the periphery of 
major towns and cities, to have been subsumed through urban expansion and end 
up in areas of high-density housing. The regeneration of these sites for public 
benefit is often prioritised because they prove easily accessible to the local 
population. Creating woodland on brownfield can help ensure that urban residents 
can access and enter natural greenspace near to home (Herbst and Herbst, 2006; 
Stubbs, 2008; Mell, 2009). They can bring people together in a positive way and 
help to transform the visual appearance of an area (Land Use Consultants, 2009). 
On completion, regeneration of former brownfield land to woodland can provide 
the benefits associated with greenspace perse, as described in earlier sections.
It has been recognised, however, that whilst new community woodland on 
brownfield land might prove cheaper than alternative uses, it does come with a 
price tag. Funding is needed to clean up any contamination present, reclaim the 
site and provide a suitable soil resource; funding is also needed long-term for 
management and maintenance (De Sousa, 2003; CABE, 2006; Choumert and 
Salanié, 2008). Despite work to manage the risks posed by the site and reduce 
contamination (using techniques presented in Table 1.2), residual contaminants 
may persist and the site (or parts of the site) may be inaccessible for reasons of 
human health (Bradshaw and Chadwick, 1980). Although vegetation can 
sequester and break down contamination (Raskin et al., 1994; Raskin et al., 
1997), the range of species and contaminants that might be addressed are limited 
and combinations of contaminants can cause problems. The approach can take 
extended periods of time compared to other approaches (such as those which 
adopt techniques presented in Table 1.2) and as a result, some parts of the site 
may be simply capped or designated for restricted access. In addition, many of the 
benefits will not be delivered by new community woodland for several decades 
after establishment, and ‘functional’ benefits such as reducing the UHI, flood
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retention and évapotranspiration are limited until the trees start to grow. The 
benefits of remediation are typically more immediate than the benefits of 
community woodland creation; however, once the woodland is established the 
benefits associated may continue for many decades. It is usually seedlings as 
opposed to standards (i.e. larger trees) which are planted on regenerated sites to 
help manage costs; there is therefore a time lag whilst seedlings grow before 
functional benefits commence (Urban, 2008).
One environmental benefit which is often associated with woodland is abatement 
of air pollution, demonstrated in a three year research study in the city of Chicago, 
alongside many other urban forest ecosystem benefits (McPherson et al., 1994). 
Whilst pollution abatement is, to some degree, dependent on the species of tree 
and the nature of the pollutants, it is estimated that trees in the Chicago area 
removed in excess of 6,000 tonnes of air pollutants in 1991 alone. The value o f ‘air 
cleansing’ was, at the time, estimated to be worth around $9.2 million. The 
improvement in air quality due to urban trees is supported by research in the UK 
which demonstrated that trees capture particulate pollution (Freer-Smith et al.,
2004). Although the later study compares only two species, it does show 
favourable results which, it is reported, are likely to apply to other tree species. 
The study also demonstrated another environmental benefit of urban greenspace, 
where that greenspace includes trees.
1.6.3 Negative Impacts
There are potentially some negative impacts associated with brownfield 
regeneration to woodland end-use, such as the destruction of important habitat 
and increasing risk of pests and diseases. Reclamation of bare ground and early 
succession habitat involves activities which threaten important species and 
habitats. Open Mosaic was introduced as a Biodiversity Action Plan (BAP) habitat 
in 2010 (Riding et al., 2010) to protect rare species, including invertebrates, 
reptiles and birds. For example, Canvey Wick Island in East London is designated 
as a Site of Special Scientific Interest (SSSI) where nearly 100 ha of brownfield 
land is protected through conservation designation for its invertebrate assemblage 
(Natural England, 2008). Regeneration will change the site conditions and 
influence the type of wildlife the land can support. Re-profiling of the site and 
importing material which is then placed over bare ground and planted threatens 
open mosaic habitats on previously developed land (Natural England, 2008).
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It is therefore a legal requirement to consider the status of the site prior to 
regeneration (Natural England, 2005). National designations such as SSSI and 
Special Area of Conservation (SAC) under the EU Habitats Directive may restrict 
the types of work that can be undertaken to regenerate the site. Where work is 
permitted, conservation designations may constrain operations. Furthermore, sites 
may have the characteristics of BAP ‘open mosaic habitats on previously 
developed land’, although they may not yet be recognised as such. Therefore, 
where greenspace is proposed for a brownfield site, assessment of the biodiversity 
credentials of the site is an important preliminary consideration (Natural England, 
2008).
Urban greening programmes have been blamed for increasing the risk of 
introducing pests and diseases into the UK (Tubby and Webber, 2010), although 
this assertion has not been supported with primary evidence. New planting stock is 
often grown abroad and imported; these plants can carry pests and pathogens but 
once they enter the EU there are no requirements for inspection other than for 
those pests and diseases which are regulated (Tubby and Webber, 2010), omitting 
new and emergent threats. Whilst this issue can be addressed by using native 
plants, there may be additional costs (i.e. imported plants may be cheaper).
It is apparent from the review of evidence presented herein that there is a range of 
benefits from greenspace, woodland and from community woodland on brownfield 
land. Many of the benefits are characteristic of other forms of greenspace; 
however, tree planting can bring additional benefit (for the reasons outlined 
above), the more so as the trees grow and mature (Urban, 2008). In the built 
environment, there are opportunities to optimise social and environmental benefits 
from greenspace by ensuring that it is integrated with the infrastructure and 
environment within which it is situated, albeit where this will require planning to 
ensure that it can be used and become fully functional (Forest Research, 2010). 
Management and maintenance is essential to promote greenspace use, a 
prerequisite to the delivery of many social benefits; a funding system built in at the 
planning stage is required to achieve this.
A better understanding of how benefits are delivered is needed; many benefits are 
reported as outcomes (i.e. the consequences), rather than project outputs (i.e. the
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thing(s) produced or generated) (Doick, 2010) and these are yet to be fully 
grounded in research. Finally, a better understanding of when the functional 
benefits of woodland on brownfield (following site establishment and planting) 
commence would be a great advantage, as there is a time-lag for functional 
benefits (such as temperature regulation) and not all benefits occur immediately 
after planting.
There are case study examples across North America and Europe of programmes 
which have sought innovative and integrated regeneration solutions (USEPA, 
2003; Lou res et al., 2011). These examples showcase the benefit of brownfield 
and post industrial redevelopment. In the UK it is primarily the Forestry 
Commission, the Community Forests, Land Trust and local authorities who are 
active in the creation of new community woodlands (O’Brien, 2005; Jones, 2010; 
Mell, 2009; Syms, 2010b)^. The Forestry Commission Corporate Plan (2011-2015) 
highlights the importance that Government places on England’s woodland:
"... health and prosperity of England’s woodlands, forests and trees are 
essential to our own wellbeing and prosperity. They are a valuable asset 
and resource, providing important services in wildlife habitats, building 
material, wood-fuel, carbon sequestration, places for outdoor recreation, 
places to work and income for landowners as well as helping to support 
sustainable rural communities” . (Forestry Commission, 2011, p.4).
Although In the past there have been a greater number of bodies Involved In regeneration to 
greenspace end-use, Including major landowners of contaminated sites such as the British Coal 
Authority and the National Grid. For example, the National Grid undertook a large gasworks 
remediation programme (Smith, 2009).
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1.7 Chapter Summary
Land degradation as a result of human activity has created a legacy of brownfield 
land, associated with negative environmental, social and economic impacts. Whilst 
brownfield is no longer created through large-scale industrial activity associated 
with the mining and mineral extraction activities of the past, urbanisation and 
waste deposition to landfill continue to create brownfield sites. A range of 
incentives, approaches and practical techniques have been developed to 
regenerate land and return it to use as greenspace, some as community woodland 
or its inclusion. Whilst there are issues associated with regeneration practice 
(described in this chapter), they are seldom reported. Nonetheless, the successful 
application of a range of techniques has enabled new greenspace to be created, 
often with a woodland component. This chapter presents a compelling case for 
regeneration and there are clear advantages to greenspace end-use for the 
benefits associated; these can be heightened where sites support woodland.
This chapter has introduced the problem of land degradation through human 
activity, the impact brownfield can have on an area and by what means brownfield 
might be regenerated to greenspace end-use. It is apparent that the technologies 
are available today to support improvement of these sites. It is also apparent that 
intervention, rather than leaving a site to its own devices, is often preferable in 
order to optimise the overall social, environmental and economic potential of these 
sites. This chapter demonstrates that there is a plethora of benefits associated 
with greenspace perse and additional benefits from the regeneration of brownfield 
to community woodland end-use.
This research project will focus on brownfield regeneration to greenspace with a 
focus on woodland end-use. In the next chapter, a review of current knowledge 
and literature available to guide those involved in these types of project is 
presented.
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2.1 Introduction
“....green spaces and woodland can help to revitalise areas... they are as 
much a part of the infrastructure and success as transport links, houses or 
business parks, and so are integral to...creating sustainable communities.” 
Office of the Deputy Prime Minister, February 2004 (ODRM, 2004).
The last chapter explained that brownfield land can be a problem to society and 
the environment and that there is a potential to deliver multiple benefits through 
regeneration to woodland end-use. This chapter will present a review of existing 
guidance, focusing on brownfield regeneration to greenspace, and argue that 
there is a strong need to better understand the process and to support 
practitioners involved in delivery. Starting with an introduction to the ‘knowledge 
base’ (the term used herein to refer to literature produced to support practice), the 
opening sections of this chapter consider the form and function of different types of 
document intended to inform and guide brownfield regeneration to greenspace. 
The chapter will then expand on the main guidance documents in more detail. In 
the remaining sections, the gaps in knowledge are summarised, before finally 
presenting the aims and objectives of this research study.
2.1.1 Background
The knowledge base draws from a number of subjects and disciplines including, 
but not exclusively: brownfield, contaminated land, design, forestry, landscape 
architecture, minerals and waste ‘reclamation’, planning, remediation, tree care 
and woodland management. It also highlights associated topics, such as project 
management. The diversity of disciplines makes a review of the literature difficult, 
especially as disciplines associated with regeneration often overlap. As this 
chapter will explain, this is part of the problem for practitioners.
2.1.2 Form and Function
There is a variety of different types of documents and guidance available to 
practitioners delivering regeneration to greenspace which serve different roles 
(Table 2.1). The format of the documents includes book chapters, booklets and 
web documents. In addition, there is generic material which is applicable to these 
types of project, such as project management and health and safety. There is
40
guidance about creating greenspace, designed to inform those working in 
planning, landscape architecture and design; there is also guidance associated 
with regeneration techniques to treat brownfield. Function varies; for example, a 
report in a trade journal may raise awareness amongst practitioners of a field trial 
or new equipment, a toolkit may support practitioners with a specific task, whilst a 
journal article will describe scientific research to a high level of technical detail.
Table 2.1. Types of document available to practitioners
Book /  
Booklet / 
Chapter
All interested parties. To provide current thinking and background 
information on a subject and direct the reader 
to more information.
W eb page /  
Internet
All interested parties. Various. Emphasis on information which is 
immediately accessible to anyone, anywhere.
Academ ic
Journal
Readers of the journal and 
others with a technical interest 
in scientific research, including 
peers.
To present scientific research findings 
(Forestry Commission, 2008).
Conference
Proceedings
Conference attendees and 
those interested in current 
thinking on a specific area of 
research.
To disseminate a collection of academ ic  
papers in the context of a conference topic. 
Proceedings may also serve as a perm anent 
record of the event and latest thinking on a 
specific topic.
Research  
Information /  
Research  
(Note)
All those interested in a 
scientific or technical 
understanding of the issues 
underpinning forestry and 
sustainable forest 
management.
To provide information on the science 
supporting forest m anagem ent and provide a 
method of disseminating the results of 
research and other specialist information 
(Forestry Commission, 2008).
(Best)
Practice
(Note)
Forest managers, practitioners 
and planners.
‘To provide comprehensive practical guidance 
and decision support on a key area of forest 
practice outlined at a broad level in a practice 
guide’ (Forestry Commission, 2008).
(General)
Guideline
Authorities, government, non­
governmental organisations. 
Local Authorities, forest 
managers, land owners, grant 
applicants and regulatory 
authorities.
‘To provide strategic and high level guidance 
on the principles and requirements of 
sustainable forest m anagem ent’ (Forestry 
Commission, 2008).
Legislation /
Statutory
Guidance
Legislation applicable to 
everyone. Statutory guidance 
must be followed by all 
government and public bodies.
Advice on good practice with more legal force 
than general guidance.
Trade
Journal
Readers of the journal with an 
interest in the sector.
To keep those working or interested in the 
sector up to date with the latest techniques.
Case Study 
Information
All those who would like a 
detailed understanding of a 
situation, such as a 
practitioner, researcher or 
public body.
To provide a thorough analysis of a situation, 
often to solve an issue or problem in the field.
The core literature available to practitioners on brownfield regeneration and 
creating greenspace includes several books (Bradshaw and Chadwick, 1980; 
Wong and Bradshaw, 2002), grey literature in the form of booklets (Nolan, 1999;
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CIRIA, 2011) technical notes (e.g. CL:AIRE, 2006) and various best practice 
guidance notes (DoE, 1989), including a series produced by Forest Research 
(2006) which addresses specific issues to do with regeneration. There are also 
generic publications which apply to aspects of a regeneration project, highlighted 
through the literature review, such as project management and communications. 
Table 2.2 presents literature, in excess of 30 documents, all of which are specific 
to various topics related to brownfield regeneration, project delivery or 
establishment of greenspace. This is a considerable volume and of those 
documents listed, the mean average age of publication is 2006. The peak around 
this time may in part be a reflection of research commissioned by government 
agencies in the late seventies and eighties (Moffat and McNeill, 1994), coupled 
with government attempts to drive the regeneration of land which had been in 
limbo since de-industrialisation (CABE Space, 2008; Syms, 2010a).
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Table 2.2. Literature available to support practitioners delivering brownfield 
regeneration to greenspace
FORMAT FUNCTION
Topic Example Documents Associated
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%
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1 Project
Management
PRINCE2 - For Successful Project 
Management: Think PRINCE2. 
Guidance booklet. (OGC, 2007).
e e
2 Health & Safety Reference Material on the
HSE Website: http://www.hse.aov.uk/. e e #
3 Communication How to Write a Communications 
Strategy (GDI, Undated). # e
4 Community
Engagement
Developing Your Comprehensive 
Community Engagement Strategy -  A 
Practical Guide for Local Strategic 
Partnerships (Urban Forum, 2009).
e e
5 Community
Engagement
Public engagement in Forestry Toolkit. 
Available from website. (Ambrose-Oji et 
a!.. 2011).
e e
6 Sustainability The challenge of sustainability incentives 
for brownfield regeneration in Europe. 
Examples from Academic Press 
(Thornton et a!., 2007).
e
7 Site
Identification
CIRIA Open Space Opportunities for 
Previously Developed Land (CIRIA, 
2011).
e •  ^
8 Viability/ 
Implications of 
Tree
Establishment
The Opportunities for Woodland 
Establishment on Contaminated Land. 
Research Information Note 44 
(Hutchings, 2002).
e •
9 Site
Identification, 
Selection and 
Contaminated 
Land Risk 
Assessment
Greenspace Establishment on 
Brownfield Land: the Site Selection and 
Investigation Process. Research 
Information Note 91 (Doick and 
Hutchings, 2007).
10 Site Selection The Public Benefit Recording System. 
Decision Support Tool (PBRS, 2009). ^ ' ! : i :  '
11 Site Selection The Public Benefit Recording System, 
journal article in ICE paper (Jones, 
2010).
e e
12 Site Capacity 
Assessment
Site Capacity Assessment for Woodland 
Creation on Landfills. Research 
Information Note 263 (Dobson and 
Moffat, 1995). 1 %
13 Feasibility Creating community woodland on closed 
landfill sites (Staged Pathway Approach) 
Final Report from the Mersey and Red 
Rose Forests (Nolan, 1999).
e ti e
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14 Funding Environment Agency 
Guidance: financial 
provisions for landfill (Environment 
Agency, 2011).
e e r #
15 Engagement
and
Actor Networks: The 
Brownfield Merry-Go- e
16
Partnerships
Stakeholder
Analysis
Round (Doak and Karadimitriou, 2007). 
Background information about stakeholder 
analysis from the conference Trees are 
Company’ (O'Brien and Claridge, 2001).
. e e
17 Contaminated For information on Contaminated Land
Land
Management
Management: Contaminated Land 
Management: Ready Reference. 
Practitioner Guidance 
(Nathanail et al., 2002).
e e
18 Intrusive Site
Investigation,
Options
Appraisal,
Remediation
and
Verification
Environment Agency (2004). Model 
Procedures for the Management of 
Land Contamination. (Environment 
Agency, 2004b). Contaminated 
Land Report 11. Statutory Guidance Note 
(Phases 1 ,2 ,3  and 4).
# e e
19 Flistoric Forestry Commission Best Practice
Environment Guidance Note No 14. Working with the 
Historic Environment 
(Crow and Yarnell, 2008).
# e
20 Natural Best Practice Guidance Note No 9.
eHentage Maximising Biodiversity (Forest Research,
21 Site Design Native and Non-Native Trees - Why and 
how to choose. Best Practice Guidance #
22 Site Design Creating and managing 
woodland in and around 
towns (Hodge, 1995).
# e •
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23 Tree Selection
24 Forest 
Planning
Climate change and the future for 
broadleaved tree species in Britain. 
Journal Paper (Broadmeadow et al.,
2005)._______________________________
Climate change; impacts and adaptation 
in England's woodlands. Research 
Information Note FCRN201 (Ray et al., 
2010).___________________________________
25 Professional 
Consultation
Some techniques may be helpful when 
considering options for professional 
consultation.
Toolkit Guidance Note / support tool. 
(Ambrose-Oji et al., 2011).
26 Monitoring Project Advice Note 4/2005. Project
Baseline Evaluation (OffPAT, 2005).
27 Monitoring Learning Lessons in Monitoring 
Brownfield Land Regeneration to 
Greenspace through Logic 
Mode lling (Doick, 2010).
28 Greenspace 
Project 
Evaluation
Understanding success in the context of 
brownfield greening 
projects: The requirement for 
outcome evaluation in urban 
greenspace success assessment.
(Doic k e ta l., 2009a).
29 Hard Works BPG Notes 3,4,5,6 & 13.
3. Do you need to cultivate before 
woodland establishment?
4. Loose Tipping
5. Imported soil or soil-forming materials 
placement
6. Application of sewage sludges and 
composts
13. Total Cultivation.
(Forest Research, 2006).
e e
30 Soft Works
31 Site
Management
BPG Notes 6, 7,10,11 & 12.
7. Fertiliser application in land 
regeneration.
10. Tree Seeding,
11. Weed control.
12. Protection of Trees from Mammal 
Damage (Forest Research, 2006).
Forestry Commission Guidance is 
available as Community Woodland Design 
Guidelines. Design Guidance Booklet 
(Forestry Commission, 2007).
For those working for the Forestry 
Commission, there Is an operational 
guidance booklet: Plans need to follow  
Operational Guidance Booklet No 36. 
(Forestry Commission, 1991).
CLG (2006). Effectiveness of aftercare 
provisions for minerals workings. There is 
a legal obligation for many sites to be 
restored to a required standard within a 
maximum period of five years, including
 .................................. forestry after use (CLG, 2006).
iviean Average Date of Publication: 2606
# e
32 Aftercare
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A large volume of scientific research material on aspects of regeneration, forestry 
and greenspace is available in the form of journal papers; these explore specific 
aspects of regeneration, techniques and trials (Moffat and McNeill, 1994; 
Bradshaw and HüttI, 2001; English Partnerships, 2006; Doick et ai, 2009b; 
Rodriguez et al., 2010). There are also PC Information Notes and bulletins which 
describe specific parts of the process or sub-processes. For example. Bulletin 110 
considers ‘reclamation of disused land for forestry use’ (Moffat and McNeill, 1994). 
Research Information Note 44 describes the ‘opportunities for woodland creation 
on contaminated land’ (Flutchings, 2002) and Note 91 considers the ‘site selection 
process for greenspace establishment on brownfield land’ (Doick and Flutchings,
2007). Conference proceedings, particularly those published by the British Land 
Reclamation Society, provide a detailed range of regeneration case studies and 
often present projects which comprise a greenspace or woodland component.
There are regeneration case study examples from North America and Europe 
which describe a range of programmes that have brought brownfield into use with 
a greenspace component. These projects and sites vary in scale; large-scale 
projects such as the Emscher Landscape Park in Duisburg, Germany (230 ha) and 
smaller projects such as Westergasfabriek, located in Amsterdam, Netherlands, 
(14 ha) and Millennium Park, Chicago, Illinois, USA (9 ha) (USEPA, 2003; Lou res 
et al., 2011). These examples often highlight the benefit of the regeneration and 
redevelopment of post industrial areas. Flowever the case study descriptions 
typically include the former site use, general principles and approach to 
regeneration adopted, they tend to lack detail concerning the nuances of the 
project, such as project phasing, organisation, timescale, logistics, team structure 
and lessons learnt.
Finally, there is general, non-technical or ‘grey’ literature such as ‘No Trees No 
Future’ by the Trees and Design Action Group (TDAG) and ‘The Changing 
Landscape Series’ produced by the Land Trust. These publications aim to share 
knowledge with others, demonstrate success and show-case how land can be 
transformed from one use to another. All these publications are a potential source 
of information for those involved in land regeneration to greenspace projects.
An initial glance at Table 2.2 might suggest that there is a large volume of 
guidance that is readily available and covers multiple parts of the process of
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regeneration. Table 2.2, however, also shows that there is an absence of guidance 
which brings all the information together; that which exists is piecemeal. Most of 
the guidance covers only certain aspects to do with either regeneration or 
greenspace establishment and not all information is readily available to everyone, 
as papers may be restricted to those with permission or subscribers of a certain 
journal, and some documents are out of print or only available via specialist 
sources.
This section has introduced current guidance documents available to provide 
information on brownfield regeneration to greenspace. The next section will 
explore the main documents concerning brownfield regeneration to greenspace in 
more detail.
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2.2 Guidance on Brownfield Regeneration to Greenspace
This section will describe current guidance, how it developed and the main 
documents that have been published, before moving on to present a critical review 
of key documents.
2.2.1 Brownfield Regeneration to Greenspace
The last section demonstrated that most of the literature to date has focused on a 
specific component of the process, rather than the process in its entirety. One 
exception, a book chapter by Moffat and Hutchings (2007), describes the history of 
urban and modern greenspace. They adopt a broader multidisciplinary perspective 
to regeneration and recognise that there is a range of associated activities. They 
explain the range of site types, policy drivers and various local interpretations of 
what constitutes greenspace and then describe important considerations for those 
involved in project delivery. Other than this chapter, the literature produced to date 
has often been specific to an industry, mining and landfill, for example, or as in 
Richards etal, (1993), coal mines and steelworks. These documents focus on how 
to address the impact of the industry regardless of end-use; in doing so, they fail to 
recognise that regeneration requirements differ with end-use or to fully recognise 
important considerations to regenerate a site for soft end-use (such as site history, 
contamination, ground conditions, soil quality and wildlife). Also, these documents 
are now dated, and do not take into account technical considerations for modern 
practice guidance such as the use of various planting media in woodland 
establishment.
Many of the publications present primary research; for example, Bradshaw and
Chadwick (1980) used field trials in the UK, North America and Australia to better
understand many of the practical aspects of land reclamation (which they refer to
as ‘restoration’). Land reclamation for forestry end-use developed through the
latter half of the 20^ century, the use of field trials continued and the range of site
types became much broader (Moffat and McNeil, 1994). This informed guidance
on, for example, soil placement and compaction (Foot and Sinnett, 2006; Moffat,
2006a), the tolerance of various tree species to different site conditions (Moffat,
2006b), the use of soil-forming materials (Foot, 2006) and applications of sewage
sludge to improve the quality of planting media (Kilbride, 2006). These guidance
notes continue to inform practice and support for field trials is on-going. In 2004
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Defra recognised that new techniques need to be applied to developed mineral 
extraction and waste sites to conduct research trials through application in the 
field. They also recognised that testing novel techniques may form part of what the 
waste sector refers to as the ‘restoration strategy’ (referred to as regeneration). 
The waste sector has a long history of involvement in field trials, applying new 
methods, often at site scale, under experimental conditions, to support advances 
in understanding. Unfortunately, this new knowledge has not always been applied 
to improve regeneration practice (Dobson and Moffat, 1993); a missed opportunity 
to establish better sites. Dobson and Moffat (1993) suggest that the underlying 
causes of stunted and dying trees on landfill are likely to be attributable to a 
combination of inadequate restoration, poor silvicultural practice and inadequate 
maintenance.
In early practice documents, the emphasis was often on the impacts of a specific 
industry and what would (typically) need to be done to address these to bring the 
site into use - any use (Figure 2.1). In other documents, the emphasis is on the 
future use of a site or regeneration for a specific purpose; in these documents 
there is minimal regard to the impact of historic activity on the site; the focus is on 
a new use (Figure 2.2), for example, plantation on ironstone working or on coal 
spoils (Pinchin, 1951 and Pinchin, 1953 in Moffat and McNeil, 1994; Rotherham,
2008). Recent literature (e.g. CIRIA, 2011) has sought to be more general, 
recognising a range of site types and various end-uses and the emphasis has 
been on regeneration (Figure 2.3).
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Figure 2.3. Documents which concern regeneration of different types of site to 
multiple end-use options
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The literature described in this section is often specific to a type of site, to 
particular impact(s) of an industrial use upon said site, or to an aspect of the 
regeneration process. Whilst some documents do overlap, they often overlook 
parts of the process upon which they depend, and therefore fail to recognise 
certain requirements prior to regeneration. For example, site assessment is 
overlooked by CIRIA (2011). The implication of this is that those involved in 
contemporary project delivery need to draw on multiple sources of guidance. 
Furthermore, there is more guidance about some parts of the process than others. 
For example, there is more information about site selection for brownfield 
regeneration than there is about community consultation, and information 
concerning remediation for hard end-use, but none concerning soft. Despite erratic 
coverage of components, it is recognised by various authors that regeneration is a 
process; this matter is explored further in the next section.
2.2.2 The ‘Process’ Approach to Regeneration
This section first defines ‘process’ for the purposes of this research and why a 
‘process approach’ may support practitioners with decision making. The process of 
redevelopment for hard end-use is presented, the section then moves on to 
present guidance in which regeneration is described as a process and was 
intended to inform brownfield regeneration to greenspace. Some guidance 
attempts to cover all parts of regeneration, others focus on parts of the process (as 
demonstrated in Table 2.2) and whilst not every guidance document publication is 
presented in this chapter, the main publications are identified and reviewed in 
detail. The publications presented are selected on the basis that they consider a 
step-wise approach to regeneration and multiple stages in the process, with a 
focus on bringing land back into soft end-use.
From a project management perspective, a ‘process’ is a series of interdependent 
linked stages, each with inputs and outputs. Whilst there are numerous definitions, 
the Office for Government and Commerce (CGC) defines process as:
“That which must be done to bring about a particular result in terms of 
information to be gathered, decisions to be made and results to be 
achieved.” (OGC, 2007, p.96)
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Process-based models have been produced for vegetation establishment. There is 
a multitude of variables, at a range of levels, involved in the growth of trees, for 
example, as in Landsberg and Sands (2011). The problem with process-based 
models for vegetation establishment is capturing features of the process that are 
useful and producing a tool that will provide outputs of practical value. This, they 
argue, can involve challenging decisions (for the person developing the model) 
about what to include and the degree of complexity required. So, why have 
process models been produced to support practitioners with vegetation 
establishment? Theories professed by Klein (1999) offer an explanation as to why 
process models might assist a practitioner: those who generate a representation of 
a process are attempting to communicate to others a preferred order of activities 
so that others might visualise it, and in doing so, they share their knowledge of the 
inputs, outputs and sequence of stages for the benefit of others. The person who 
produces the process model will have a good understanding of the process and 
present a rationale for why it might be done in a certain way; they are likely to 
have some level of expertise in the subject matter. Their experience will enable 
them to ‘size up’ a situation and evaluate a course of action. As Klein (1999) has 
demonstrated, whilst it might be challenging and expensive to teach people to 
think like experts, it is possible to teach people to learn like experts and improve 
systems practice in doing so. For example, practitioners can enrich their 
experiences by reviewing prior experiences to gain fresh insight and to learn from 
mistakes (Klein, 1999).
in the housing development sector, attempts have been made to present the 
redevelopment process. For example Cadman and Austin-Crowe (1978), Syms 
(2010b) and Adams and Tiesdell (2013) provide descriptions of redevelopment to 
hard-end use (a distinction introduced in section 1.2.1). Syms (2010b) presents 
the process of development in four overarching phases, within which there are 
eleven phases (Figure 2.4).
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Figure 2.4. The process of redevelopment for hard-end use presented as eleven 
phases, after a description presented by Syms (2010b).
Regeneration to greenpace end-use is a process (Nolan, 1999; Doick and 
Hutchings, 2007; Moffat and Hutchings, 2007). It is a sequence of activities to take 
a site from one land use to another and, in doing so, to deliver improvements. 
However, whilst this is now recognised as a process, it has not always been the 
case. At the end of the 1970s, previously ad hoc approaches to regeneration 
started to become more consistent and Bradshaw and Chadwick (1980) produced 
their publication entitled The Restoration of Land’. In that publication, important 
regeneration considerations are presented, alongside a description of how sites 
can be transformed and brought into use. Later, when Richards et al. (1993) wrote 
The Restoration of Former Coal Mines and Steel Works’, they presented a 
framework for site regeneration in the form of a process diagram (p.563). They 
also presented a critical path flow-chart and principal considerations for a typical 
reclamation scheme. Next, guidance on reclaiming disturbed land for forestry was 
produced: first the Department of the Environment Report, The potential for 
woodland establishment on landfill sites’ (Dobson and Moffat, 1993), and the year 
after. Research Bulletin 110 (Moffat and McNeill, 1994). It was not until 1999 that 
the document ‘Creating community woodland on closed landfill sites’ was 
produced, referred to herein as the Staged Pathway Approach (SPA) (Nolan, 
1999). This document aimed to inform practitioners how to assess the potential of
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old style landfill sites and deliver regeneration, for the creation of community 
woodland.
According to Putwain etal. (2003), the SPA superseded Information Note 263 ‘Site 
Capacity Assessment for Woodland Establishment on Landfills’ by Dobson and 
Moffat (1993). Although the SPA was the first guidance document to describe a 
method for assessing a large number of former landfill sites for woodland potential, 
it is perhaps simplistic for Putwain to suggest that the SPA is an ‘improved and 
extended methodology’ that supersedes Note 263. Research Information Note 
(RIN) 263 (Dobson and Moffat, 1995) was designed to be used in conjunction with 
‘The potential for woodland establishment on landfill sites’; both documents are 
peer-reviewed publications by the FC or Department of the Environment, which 
have been used in industry; they are authoritative and referenced. In RIN 263 a 
methodology for assessing the potential for site establishment for woodland is 
provided by means of a scoring matrix; sites which score above a specified 
threshold have the capacity to support woodland; however, those which do not 
score highly enough do not and therefore should not be planted until capacity 
issues are addressed. In the SPA, various actions are proposed to address a site 
with limited capacity to help enable woodland establishment. In offering 
remediation options, the SPA does present an extended methodology; however, 
as it is not widely known, nor has the document been used (to the author’s 
knowledge), it is considered to be grey literature. However, with the withdrawal of 
both documents, a significant gap opened in the literature.
The most recent publication is the ‘Open space opportunities for previously 
developed land’ produced by CIRIA (0694) (2011), referred to herein as the 
‘CIRIA Report’. This document takes a similar approach to the SPA; it states that 
regeneration is a multiple-staged process. The CIRIA Report (2011) claims to 
update Research Bulletin 110 (Moffat and McNeill, 1994) guidance on reclaiming 
disturbed land for forestry. The guidance claims to inform the reader of different 
types of green and open space that can be created on Previously Developed Land 
(PDL) (including brownfield) and, at the time of this research, was the most recent 
publication which considers regeneration to green space, published two years into 
this research project. Unfortunately, the approach adopted would limit application 
in the field; it fails to recognise that simultaneous multiple end-uses may not be
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mutually compatible; furthermore, a number of key stages in the process (as 
identified by this research) are overlooked.
Both the CIRIA Report and the SPA signal activities associated with each stage in 
the process and propose a linear stepwise approach to land regeneration to 
greenspace; each stage must be completed before moving on to the next stage in 
order to manage risk. Both documents recognise that sites may have been 
contaminated by previous activities. Whilst it is important to manage risk and 
recognise that sites may have been contaminated on account of historic use 
(illustrated in CLR 11 (Environment Agency, 2004a)), they overlook the potential 
for relationships between the stages and potential for temporary use. Personal 
communication with a leading authority in the sector suggests that the SPA 
contains useful information for those involved in regeneration; however; it is not 
widely known and has not been used (Moffat, pers. comm., 2010).
This section has introduced guidance in which a common step-wise approach to 
regeneration is advised. This section demonstrates that guidance originally 
focused on addressing a specific issue or impact associated with a type of 
industry, moving increasingly towards literature which recognises a multitude of 
site types and end-use options. Despite this, guidance presenting each of the 
stages in the process of brownfield regeneration to greenspace end-use is lacking 
and whilst more recent publications recognise regeneration as a process, gaps 
remain. The next section will critically evaluate literature in which a staged 
approach to regeneration is presented.
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2.2.3 Staged Approaches
In this section each of the main publications are assessed against the following 
criteria:
• Stages in the process considered and current status (i.e. is the document 
available, referenced, authoritative or grey literature);
• Use of empirical evidence (i.e. case studies, testing or field trials);
• Breadth (i.e. the extent to which the document recognises multiple site 
types, end-use opportunities, benefits and costs of regeneration).
Different authors present different component parts or sub-processes of 
regeneration (noted in the last section, 2.2.2). The SPA is a methodology created 
to establish Community Forests in the North West of England (Putwain et a!., 
2003). A total of 15 sites, all of which were closed ‘old style’ landfill sites 
(Rawlinson et a!., 2004), were regenerated to community woodland end-use. The 
SPA starts at the point of ‘project inception’ and finishes at the beginning of the 
‘site design stage’; it consists of six stages:
1) Inception
2) Preliminary assessments
3) Soil survey
4) Community and environment risk assessment
5) Best practice remediation strategy
6) Design development (i.e. site design)
A staged approach was also adopted to create the Thames Chase Community 
Forest, which led to the internal FC publication ‘Bringing Countryside to your 
Doorstep’ (Forest Enterprise, 2004). The emphasis in this document is 
establishing functional greenspace in the urban-fringe. In the guidance, a stepwise 
approach to land regeneration to greenspace is suggested, in order to manage 
risk, similar to the SPA. The publication was produced to demonstrate the 
experience and expertise of the Forestry Commission in partnership with others 
and to demonstrate the benefit of regeneration. This document is grey literature 
and is no longer in circulation, although it was reported as useful to the FC teams 
at Thames Chase when it was produced (Hilborn, pers. comm., 2010).
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Later, Doick and Hutchings (2007) presented a four-step process of brownfield 
regeneration to greenspace; it starts with ‘identification and reclamation’ and ends 
with ‘management and maintenance’. The steps presented in the ‘identification 
and reclamation’ stage have much in common with the concept stage for a generic 
project (which would typically include feasibility, viability, business case and 
sponsor support). The four-step process that they describe could arguably be 
further sub-divided into eight stages, as each stage has two components. The 
stages presented are: 1) Identification and reclamation, 2) Consultation and 
design, 3) Implementation and delivery and 4) Management and maintenance. 
The guidance is designed to inform only a specific component of the wider 
regeneration process, and presents detail on two stages: site design and site 
investigation. Actions undertaken in steps 2-4 are discussed in brief to show that 
the preceding stages are important to determine the success of the subsequent 
stages. The CIRIA Report (2011) describes regeneration as a process which can 
be broken down into multiple stages: 1) Site and vision, 2) Project partnership, 3) 
Baseline, 4) Vision and objectives, 5) Project development and delivery 6) 
Management and maintenance, and finally 7) Monitoring and review (CIRIA, 2011, 
p.46).
It is apparent from a review of these guidance documents that they each 
conceptualise the process using different stages, between which there are both 
gaps and overlaps (Figure 2.5). The review of the descriptions of the stages 
presented in this section shows that the level of complexity into which the process 
is broken does vary; the process operates at a site level (rather than programme 
or watershed, for example). Each staged approach recognises that one 
organisation is central to delivery and co-ordination, even where a regeneration 
project is undertaken in partnership with others. Furthermore, regeneration is 
typically undertaken as a project, even where it is part of a larger programme.
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Figure 2.5. The main stages in the process of regeneration described by three 
documents; SPA (Nolan, 1999), RIN 91 (Doick and Hutchings, 2007) and Open 
Space Opportunities for Previously Developed Land (CIRIA, 2011).
The Association for Project Management offer definitions of both project and 
programme. A programme is;
“a portfolio of projects selected, planned and managed in a coordinated way”.
A project is defined as:
“a unique, transient endeavour undertaken to achieve a desired outcome”
(APM, 2012).
The project management component of regeneration is recognised in the guidance 
(Doick and Hutchings, 2007; CIRIA, 2011). In project management terms, such as 
those used in PRINCE2, the start of a project is typically a ‘project mandate’ which 
is constructed to answer the question ‘do we have a possible project that fits with 
our programme strategy?’ (OGC, 2007, p.12). Others use alternative terms to 
describe the start of a project; Taylor (2010), for example, describes the starting 
point of a project as a ‘concept’. Despite recognition that brownfield regeneration 
to greenspace is a project, guidance does little more than acknowledge it. For 
example, there is no reference to a ‘project mandate’ or to the ‘concept’ stage in 
the SPA (Nolan, 1999).
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Whilst representations of the process vary in terms of project management, 
terminology, level of detail, start point, end point, stages and the number of stages, 
there is some commonality between them: all improve understanding by 
constructing a theoretical framework around a series of interrelated activities. All 
representations:
• Recognise that regeneration is a process or series of actions towards some 
end point;
• Break the regeneration process into smaller sub-components;
• Suggest that the process is linear, i.e. that one stage follows on from 
another;
• Assume that at the end of the process the site will be better than it was at 
the start.
• Recognise that the end-point involves the establishment of vegetation.
This section has set out the stages in the process described in key documents, 
demonstrating that regeneration to greenspace is a process with a project 
management component. However, the main current guidance has various 
strengths and weaknesses, as described in the next section.
2.2.4 Staged Pathway Approach
The main aim of the Red Rose and Mersey Forest Landfill Project was to assist in 
the reclamation of large areas of damaged and underused land in North West 
England. One of the objectives of the project was to produce a standard 
methodology that could be used initially on large areas of closed landfill and then 
extended to cover other types of derelict, damaged and underused land. This led 
to the SPA (Nolan, 1999) and the methodology to assist with the creation of 
community woodland was presented in a booklet entitled ‘Creating Community 
Woodland on Closed Landfill Sites’. The strengths and weaknesses of this report 
are discussed below.
The SPA is particularly useful because it describes a body of knowledge which 
developed through the delivery of real-life projects in the Mersey Forest, i.e. the 
guidance is based on experience. The document presents highly detailed technical 
information, especially on the subject of soil requirements, for establishment of 
three different types of community woodland: productive and ‘natural’ woodland
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and rotation coppice. The guidance makes reference to published standards, for 
example, FC Bulletin 110 (Moffat and McNeill, 1994) and British Standard 
Recommendations and Classification of Topsoil (BSI) (1979/1994). The SPA 
draws heavily on research that was cutting edge at the time, such as the 
correlation between the above-surface performance of trees and sub-surface 
oxygenation levels. The document also presents contemporary work on rotational 
coppice (Nolan, 1999). The SPA makes use of reference material and provides a 
useful bibliography for would-be practitioners using the document. This document 
correctly recognises the need for a multi-disciplinary project team, presents a 
useful description of the preliminary assessment, identifies constraints on 
vegetation growth and refers to the use of reclamation techniques such as 
complete cultivation.
Despite the useful contributions noted in this section and earlier in section 2.2.2, 
the SPA has several significant limitations which relate to its breadth and to the 
knowledge at the time of production. These issues are discussed next.
The SPA is over 20 years old so cost estimates are now dated and technology and 
policy have moved on. Four significant developments have emerged since the 
SPA was produced and relate to:
1. The informed selection of tree species for planting,
2. Predictions regarding future climate,
3. New legal protection status for flora and fauna associated with 
brownfield,
4. Research on tolerance of tree species to contaminants in soil.
A policy change since the SPA was produced means that planting native broadleaf 
species is given preference over conifers. There is now an understanding of what 
the UK climate may be like in future, which has further changed recommendations 
about what species should be planted (Tubby and Webber, 2010). However, 
because the SPA was produced before this understanding emerged, these 
considerations are not taken into account and it does not recognise the future 
impacts of a more extreme climate on new planting, such as tree pests and 
diseases described by Tubby and Webber (2010). The SPA was also produced 
before the Biodiversity Action Plan (BAP) designation for brownfield land (Natural 
England, 2008) known as open mosaic habitat (OMH), and therefore fails to
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highlight the significance of brownfield for (now) legally protected habitats and 
species associated with some types of brownfield site. Whilst the document 
helpfully highlights that there are constraints on tree growth, when the SPA was 
written there was a poor understanding of the tolerance of tree species to 
contaminants in the soil (Nolan, 1999, p. 15). The tolerance of various tree species 
is now well understood for a range of soil contaminants (Moffat, 2006b).
The authors of the SPA claim a wider potential application than 'old-style landfill’; 
they suggest that the method can be used on other types of site, such as derelict, 
damaged and underused land. However, to date the method is reported to have 
been applied only to ‘old-style’ landfills in the Mersey and Red Rose Forests. ‘Old- 
style’ landfill sites are characterised by an inadequate cap over the waste material, 
a thin soil cover, evidence of settling and subsidence and are often constructed in 
such a way that they penetrate beneath groundwater level. Typically, there is no 
layer to prevent the waste material coming into contact with the bedrock 
(Dickinson, 2002, p. 169). It is not clear how the application of the SPA would 
transfer to other types of previously used land; it may or may not be applicable. 
Modern landfill is different from ‘old-style’ due to licensing requirements which 
require some degree of restoration following use as explained in Chapter 1.2.2. By 
comparison, modern landfill involves cover systems which typically include the use 
of a clay cap over the waste material and systems to manage leachate and gas. 
Since the SPA was published, alternative methods to create woodland on other 
types of site have been produced, such as that proposed for waste and mineral 
sites (DCLG, 2006a; Anon, 2008).
The SPA suggests that whatever type of woodland planting is selected, a soil 
depth of 1.5 m is needed to protect a landfill cap from damage by tree roots. Whilst 
this is consistent with the depth advised by Dobson and Moffat (1993), it fails to 
recognise that the soil depth must accommodate the rooting requirements of the 
specific tree species proposed for the site and that the soil depth can constrain 
what tree species the site may support. Soil cover will be influenced by the water 
requirements of the trees planted, which change according to the drainage 
characteristics of the soil and local rainfall (Dobson and Moffat, 1993) and the 
required soil depth should take these considerations into account. The SPA and 
other documents claim that it is possible to establish productive woodland on 
landfill and present information about what needs to be considered in order to do
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this: site assessment, consultation with regulators and later, during the design 
stage, consultation with the local community, for example. Whilst the last chapter 
highlighted that timber production has not been the primary objective of 
regeneration, the SPA overlooks the need for additional considerations that would 
be needed in order to pursue commercial forestry, such as access provision and 
haulage requirements. The SPA also overlooks the environmental impact of 
creating new woodland; for example, importing soils to regenerate the site can 
have an environmental impact which a more modern project might recognise and 
try to address, as was the case in preparing the site for the London 2012 Olympics 
(Hellings, 2009). Finally, whilst the SPA claims to help deliver a successful project, 
it is unfortunate that ‘success’ is neither defined nor explored. The importance of 
monitoring to demonstrate success also appears to have been overlooked.
The SPA (Nolan, 1999) is one of the few technical documents designed to inform 
brownfield regeneration to community woodland. Much of the technical detail 
brought together in the document concerns real project experience; it is therefore 
an invaluable source of information detailing practices used at the time to establish 
community woodland in the Red Rose and the Mersey Forests. The main 
limitations of the document are that it considers only part of the regeneration 
process (ending at the design stage) and the guidance is now dated, especially in 
light of predictions about the future UK climate. The SPA presents technical 
requirements for commercial forestry which were optimistic at the time; despite 
speculation that commercial forestry would be possible on regenerated sites, very 
little new commercial forestry has been established since 1999. Yield and 
productivity have not been priority objectives in these types of project. Some of the 
limitations have been addressed in more recent guidance by CIRIA, a review of 
which is presented next.
2.2.5 Open Space Opportunities for Previously Developed Land 
Open Space Opportunities for Previously Developed Land (CIRIA, 2011) aimed to 
present the case for open space, including and herein referred to as ‘greenspace 
on PDL’. PDL, they state, includes brownfield and therefore PDL is referred to as 
brownfield herein. The strengths and weaknesses of the CIRIA document are 
discussed respectively.
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The CIRIA publication highlights many of the benefits of regeneration to 
greenspace, accompanied by case study examples from around the UK. CIRIA 
claim that there is a knowledge gap concerning greenspace opportunities for 
brownfield and sets out to address this by presenting the benefits associated with 
greenspace end-use. They then propose how regeneration might be approached 
by means of a process (explained in section 2.2.2). They explain that there is a 
need to improve the consistency of advice across the UK and aim their publication 
at a wide audience of organisations.
The CIRIA Report explains differences in the terminology in use within the sector, 
which is consistent with differences reported by others (discussed in section
1.2.1). The current legislation in England and Wales is given comprehensive 
coverage, which would help those working in the sector and direct those involved 
to some of the latest documents. CIRIA highlight that development funding can 
help create new greenspace, that tax breaks may be afforded to those involved in 
brownfield clean-up and that long-term funding and management is required; this 
document is consistent with repeated government emphasis that those involved in 
regeneration need to ensure that long-term funding is in place to prevent 
regenerated land falling into secondary dereliction (Moffat and Hutchings, 2007; 
Doick et a!., 2009b). CIRIA make reference to the involvement of The National 
Health Service, Forestry Commission and The Land Trust (formerly the Land 
Restoration Trust) in these types of project (consistent with Syms, 2010b, p.11), a 
reflection of the main organisations with an active regeneration programme to soft 
end-use, although other organisations are active (for example. Local Authorities, 
landfill companies and the National Grid). The CIRIA document suggests potential 
financial benefits associated with multifunctional land use and describes activities 
which might be considered on these types of site: recreation, sport, wildlife habitat 
and climate change mitigation through vegetation establishment. The potential to 
reuse material on site is also recognised and the document sets out to support 
delivery of successful greenspace projects on brownfield.
The CIRIA document (2011) makes reference to the BAP habitat (OMH) 
associated with brownfield land, and the potential to use brownfield as greenspace 
to strengthen biological networks. This is consistent with the review of the UK 
wildlife and ecological networks undertaken by John Lawton (refer to 1.3.4), which 
includes a series of recommendations to improve habitat and habitat connectivity
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to help address decline in biodiversity. The report highlights how targeted 
conservation efforts benefit wildlife (Lawton, 2011). Unfortunately there is no 
definition of a successful site, or a successful project, or why this is important, and 
it fails to fully recognise the ‘potential’ risk of brownfield to the environment, placing 
emphasis on future users and land uses (p.30). The potential costs associated 
with risk assessment and site investigation, often substantial, are noted. They are 
referred to as ‘investment in time and resources’. Whilst case study examples are 
used to demonstrate the benefits they claim, they are often in an urban 
environment, which overlooks the potential benefit of greenspace in a peri-urban 
or rural setting.
Brownfield land is typically unused for a reason; there are risks associated with the 
site (known or unknown) which have prevented the land being brought back into 
use (explained in section 1.2.3); it is therefore fair to assume that these sites 
require some degree of investigation and potential clean-up. Finally, in the 
representation of the ‘stages’ in the process of open space on brownfield^ 
activities are absent (see section 2.2.3). For example, site investigation, 
consultation, remediation, reclamation and site design, which will limit 
opportunities to influence landform and topography, for example.
The publication fails to fully recognise: potential site constraints associated with 
brownfield, that multiple end-uses of the site may not be mutually compatible or 
delivered at the same time, and that the end-uses they propose may not deliver 
the benefits suggested or aspired to. For example, many of the benefits claimed 
from open space end-use are not associated with vegetation in general; rather 
they are associated with trees and woodland. Trees are required to address 
climate change mitigation through évapotranspiration and carbon storage (Nowak, 
1994; Forest Research, 2010): other types of vegetation do not perform these 
functions to the same extent. Furthermore, few of the benefits can be delivered 
simultaneously; some may limit or constrain others. For example, biofuel 
production on brownfield land can limit social benefit potential, e.g. recreational 
uses.
Whilst CIRIA (2011) is more recent than other documents reviewed in this section 
and offers a description of the benefits of regeneration, only post-project delivery
 ^ The CIRIA definition of PDL includes brownfield.
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benefits are presented. The messages regarding priorities are mixed and major 
stages in the process of bringing land back into use are overlooked.
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2.3 Limitations of Current Literature
“Greenspace projects continue to suffer from the subjective interpretation
  of sustainability and fail to reach the full potential that could be
achieved”. (Moffat and Hutchings, 2007).
There are three main documents concerning the process of brownfield 
regeneration to greenspace, described in the last section: The Restoration of 
Land’, ‘Creating Community Woodland on Closed Landfill Sites’ (SPA) and ‘Open 
Space Opportunities for Previously Developed Land’. Whilst other documents 
have been produced, they have been specific to a certain end-use or part of the 
process, as explained in the last section. This section summarises the main 
limitations associated with the main documents, to bring all major and minor 
limitations together in one place.
2.3.1 Limitations of Current Guidance
Publications such as Bradshaw and Chadwick (1980) and Nolan (1999) offer some 
useful information concerning brownfield regeneration to greenspace end-use; 
they were, however, produced at a time when regeneration focused on addressing 
the impacts of major industry, such as coal mining, heavy industry and ‘old-style’ 
landfill sites (Dickinson, 2002). Due to advances in regulation, treatment 
techniques and policy, there is now less of this type of land in the UK; better 
regulation has helped to prevent and control pollution; there has been an overall 
decline in heavy industry; more waste material is recycled and new techniques 
have emerged since the guidance was produced (presented in Table 1.3).
One advantage of the range of documents produced is the sharing of experience 
to help practitioners to navigate the process of land use change from brownfield to 
greenspace. The documents help to overcome obstacles to improve the chances 
of successful site delivery by enabling practitioners to share in the insights of 
others.
However, the descriptions of the process differ between publications; current 
guidance is not comprehensive and, assuming these documents have been used, 
may constrain the benefits delivered:
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• All documents omit various stages of the process. For example, the latest 
guidance (CIRIA, 2011) overlooks site investigation, design, reclamation 
and other stages.
• Benefits are assumed to be delivered as a result of the regeneration 
process only post project completion, hence missing the opportunity for 
benefits to be delivered during regeneration to greenspace delivery.
• Some guidance lacks empirical evidence.
• Although recent publications have been produced, many of these are grey 
literature, whilst more authoritative documents are now dated.
• There is no single repository or document which covers all stages in the 
process of brownfield regeneration to greenspace.
• It is not apparent if the documents have been used, or are fit for use.
Existing literature fails to cover the whole process of brownfield regeneration to 
greenspace; there are gaps in knowledge about component stages and that which 
exists is dated. Furthermore, where an assessment of environmental impact is 
included, it is restricted to the remediation stage and/or the design and 
consultation stage, yet it is apparent that many other stages in the process can 
have an impact on the environment (Doick et al., 2006). In light of this review, one 
of the working assumptions for this research project was that the lack of effective 
guidance may undermine project delivery planning and lead to a decline in quality 
of greenspace (as noted in section 1.5.1 ).
In addition to the limitations of guidance presented in this section, it has been 
suggested that actual use of guidance may also be an issue. Moffat (2010) 
explains that current use of guidance is reported to be ad hoc and does not extend 
beyond limited after-care considerations. If the use of guidance is as Moffat (2010) 
reports, efforts to address the gaps in guidance may not necessarily solve the 
problems associated with project delivery planning. The implications of gaps in 
current guidance are explored in the next section.
2.3.2 Implications of Gaps in Current Guidance
The last section established the issues associated with the existing knowledge
base: what literature exists is now dated, there are gaps in knowledge about
component stages, and current guidance does not cover the whole process.
These issues may be compounded by lack of use (Moffat, 2010) and what exists
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may not be in an appropriate format (Moncaster et a!., 2010). Experts draw on 
their experience in order to make decisions (Klein, 1999) and visualising a process 
can help anticipate and solve problems during delivery. Guidance documents may 
be important to help practitioners to visualise the regeneration process in order to 
deliver quality greenspace, and any gaps would have implications on their 
potential to do this. At the least, practitioner support documents should be up to 
date, appropriate for use, comprehensive, available and accurate.
Research suggests that the output style^ adopted by researchers is virtually 
opposite to that which practitioners prefer (Moncaster et a!., 2010). For example, 
researchers tend to use journal papers to communicate their research, whilst 
practitioners prefer alternative modes of communication. As earlier sections of this 
chapter explain, other than a series of Best Practice Guidance Notes (Forest 
Research, 2006), guidance tends to be literature in the form of conference and 
journal papers, research information notes and book chapters, much of which is 
not designed specifically for practitioners. This may lead to problems.
Research has been conducted to better understand issues such as site failure and 
specific sub-processes in a bid to improve regeneration (for example, Doick et al., 
2009b; Doick and Hutchings, 2007). The process of brownfield regeneration to 
greenspace and issues surrounding guidance and practitioner use of guidance 
have, however, not yet been explored. In short, it is apparent that there are gaps in 
knowledge about the process of brownfield regeneration to greenspace and a 
need for support in brownfield regeneration to greenspace which is tailored to the 
needs of the practitioner.
2.3.3 Summary of Knowledge Gaps
The last chapter described the current extent of brownfield land and why 
brownfield regeneration to greenspace may be chosen to help address the 
problem, before presenting examples of site failure and delivery issues. The 
consensus opinion was that these types of projects have not always been done 
well (Sellers et al., 2006; Moffat and Hutchings, 2007; DCLG, 2006). This chapter 
has asserted that whilst there is a need for guidance to support those involved in 
regeneration to overcome obstacles, share experience and improve site success.
 ^ ‘Out-put style’ for knowledge or information refers to the format in which it is presented (e.g. trade  
journal, book, website).
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a review of the available documents shows significant gaps. Despite the 
development of new techniques and advances in regeneration practice, gaps in 
knowledge and understanding still remain. Previous authors have highlighted a 
need for information concerning sub-processes; for example, Rivetts et al. (2002) 
call for literature about remediation processes.
It is evident that the guidance available to support those involved in brownfield 
regeneration to greenspace is not comprehensive, may be constraining benefits 
delivered by regeneration projects and may contribute to the examples of site 
failure described in the last chapter. Guidance is yet to have the desired impact of 
producing greenspace of consistent quality or success. The need to better 
understand the regeneration process and the needs of those who manage project 
delivery is therefore critical in order to address these issues. A better 
understanding of land regeneration to greenspace and how best to deliver support 
to the practitioners responsible for delivery could also help to optimise the potential 
benefits from these projects.
This chapter has focused on the literature concerning multiple stages in the 
regeneration process intended to inform future practice. The gaps and limitations 
of these documents were explained. This chapter has also described gaps in 
knowledge and understanding and a potential link to problems which may increase 
the risk of secondary dereliction and constrain potential benefit delivery. The next 
section will present the aims and objectives of this research project.
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2.4 Aims and Objectives
In light of the important potential contribution from brownfield regeneration to 
greenspace (explained in Chapter 1) and the paucity of understanding concerning 
the process, this study aspires to improve and develop the understanding of 
practice within regeneration.
The aim of this research project is therefore to improve understanding of the 
process of brownfield regeneration to greenspace and establish how best to 
support those delivering regeneration projects, with a view to improving delivery of 
quality greenspace. This involves modelling the process and the development of 
practitioner support (Figure 2. 6).
Work Stream One
Develop 
detailed 
understanding 
of the land 
regeneration 
to greenspace 
process
Test Develop
Process 
Model
Refine
Work Stream Two
Understand
Practitioner
Needs
Understand ' 
social and 
environmental 
benefit
Develop
support
Develop Guidance
Deliver Practitioner Support
Figure 2. 6. Development of the model and guidance
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The overarching research aim was broken into three specific aims:
1. Develop a detailed understanding of the process of brownfield 
regeneration to greenspace.
2. Develop a method of supporting practitioners to improve 
regeneration to greenspace.
3. Better understand social and environmental benefits delivered during 
regeneration to strengthen delivery of future sites.
The objectives of this research were to:
1. Investigate how stages that occur during the process impact upon the 
project and how regard to component tasks might be improved during pre­
project planning stage.
2. Understand what resources and guidance practitioners currently draw on 
when undertaking land regeneration to greenspace.
3. Identify the pros and cons of current practitioner support mechanisms and 
what type of support would be of most benefit.
4. Develop a ‘land regeneration to greenspace’ process model.
5. Apply the model to at least one case study site to examine its strengths and 
weaknesses in filling gaps in understanding and helping to deliver a project 
to regenerate a site to greenspace.
6. Develop a simple method for practitioners to optimise social and 
environmental benefits throughout the regeneration of future sites.
The next chapter will describe the research approach and methods used to 
address the research objectives.
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Chapter 3 Methodology
Action Research to better understand brownfield regeneration 
to greenspace end-use in the Forestry Commission.
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3.1 Introduction
This chapter describes the methodological approach of action research used in 
this study. It describes the research strategy and justifies the methods chosen to 
address the research aims. After the description of overall research strategy, there 
is a brief introduction to each method. The chapter ends with a description of how 
data was managed and analysed.
Conventionally, methodologies outline the rationale and methods used in a 
research project, how and why they were applied and explain their respective 
strengths and weaknesses. In this research a different approach is adopted; a 
general overview of each of the methods used in this research project is presented 
in this chapter, alongside detail about data analysis. However, detail about the 
combinations of methods and their application is presented in the next chapter 
(Chapter 4), by work package.
In this study, an action research approach was adopted which employed mixed 
methods. It involved:
1) Data gathering through the use of literature (including project documents), 
interviews, case studies, observation, questionnaires and survey, a 
practitioner workshop and visits to case study sites, and
2) Qualitative data analysis facilitated by a qualitative data analysis software 
tool.
Since there is no ‘best research design', the research design must be fit for 
purpose (Gilbert, 2008). Therefore, following advice from Gilbert (2008), the 
design was chosen to reflect the research question and the resources available. 
General questions were asked at the start of the study and as an understanding of 
the problem under investigation developed, questions were refined so that more 
specific questions could be asked, as recommended by Patton (2002). The 
methods were more difficult to pinpoint at the start of the study; however, as 
understanding of the subject grew and the research questions became more 
specific, it was easier to select methods to answer the questions. A theoretical 
framework is needed in order to pursue the research questions and select 
methods accordingly; in this study an action research approach was used and this 
is detailed in the next section.
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3.2 Action Research
This section presents the rationale for the use of action research. This section will 
start by defining action research and explain how it differs from other research 
approaches before moving on to explain why it was adopted and how it has been 
applied in the context of this research.
3.2.1 Definition
Action research is reported to have arisen in the early 1930s; Berg (2009) and 
others credit Kurt Lewin with coming up with the term in the field of psychology. 
Today, action research is a common mode of investigation and is used across a 
range of disciplines, including environmental sustainability, educational research 
(Berg, 2009) and practice (McNiff and Whithead, 2011) and to study the resolution 
of organisational issues (Coghlan and Brannick, 2009). Berg (2009) described it as 
a scientific approach to empirical research which is also reflective and 
interpretative, set apart from other approaches to research by problem solving 
through practitioner-researcher collaboration. Berg (2009) defines action research 
as:
" a kind of collective self-reflective enquiry undertaken by participants In
a social relationship with one another In order to Improve some condition or 
situation within which they are involved” (p.249).
Action research therefore involves collaboration between the researcher and the 
practitioner, focused on action and improvement. It is frequently described as a 
spiralling of steps which move through a sequence of planning, action and 
evaluation (Berg, 2009; Coghlan and Brannick, 2009) towards overall 
improvement, often referred to as the action-reflection cycle because the process 
tends to be cyclical. The process is potentially on-going: as the spiral reaches 
some ‘provisional point’ at which time new questions are raised, a new cycle can 
commence (McNiff and Whitehead, 2011).
There are four important factors to consider in the action research process 
according to Shani and Pasmore (1985) (quoted in Coghlan and Brannick, 2009). 
All these factors are interrelated and should be optimised. They are: contextual 
factors, quality of relationships between the researcher and the participants, the 
quality of the research process, and outcomes of the research effort (Figure 3.1).
75
Contextual
Factors
Quality of 
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Quality of Action 
Research 
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Outcomes of 
Action Research 
effort
Figure 3.1. The complete theory of the action research process (after Shani and 
Pasmore, 1985, quoted in Coghlan and Brannick, 2009).
As action research has become more widely used, various types have developed. 
Broadly speaking, the two main forms are Interpretative Action Research and Self 
Study Action Research^ (McNiff and Whitehead, 2011). In Interpretative Action 
Research the focus is on an external researcher observing and reporting on 
practitioners. In Self Study Action Research, the practitioner is able to offer their 
own explanation of what he or she is doing.
Action Research
S e lf S tudy  
Action R esearch
In terpretative  
A ction R esearch
Figure 3.2. The main forms of action research (after McNiff and Whitehead, 2011).
As some people position their research between the two main forms, there is a 
grey area between self study and interpretative (Figure 3.2). In the three
 ^Other terms used to describe Self Study Action Research include first person; living 
theory or simply, Action Research (McNiff and Whitehead, 2011).
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categories or ‘modes’ of action research proposed by Berg (2009), there is also 
overlap between different forms. Berg identified three main categories:
1. Technical/ Scientific/ Collaborative Mode
2. Practical/ Mutual Collaborative/ Deliberative Mode
3. Emancipating or empowering / Enhancing/ Critical Science Mode
All modes embrace participation, reflection, empowerment and the
"...emancipation of people interested in improving their social situation 
or condition” (Berg, 2009, p.247).
There are, however, some differences between the modes. These are concerned 
with the way in which the research questions are developed, the relationship 
between the researcher and the practitioners, modes of communication, degree of 
participation and the mode of intervention.
The primary goal in Technical/ Scientific/ Collaborative mode (adopted in this 
research) is to test an intervention; the relationship is between the researcher and 
practitioner(s). The researcher identifies the problems after collaborating with the 
practitioner then provides information to the practitioner who facilitates 
implementation to the group (Berg, 2009). The advantage of this mode over the 
other two is that it is possible to develop a theoretical framework upon which to 
test an intervention. The other modes place more emphasis on empowering 
stakeholders or on raising collective consciousness; however, the intervention is 
often associated with the change agent (researcher) and can cease when the 
researcher then leaves the system. The next section describes the characteristics 
of an action research approach which made it appropriate for use in this project.
3.2.2 Characteristics of Action Research
In many research approaches the researcher wants to understand a situation or 
issue so that they may describe, understand and explain it; action research is 
different because in addition to these objectives, the researcher also seeks to 
change the situation through intervention and participant involvement. Action 
research therefore involves a change in practice and the development of theory. 
As Berg (2009) explains, "action research integrates practical outcomes related to 
the participants into the research project”. Although the degree of participation will 
depend on the nature of the study, an action research approach is characterised
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by being for and ^  participants (Silver, 2008) and therefore participants are 
considered to be equal partners in the research, unlike other forms of research 
where participants are objects of study or subjects directed by the research. The 
relationship between the researcher and the practitioner is different from other 
forms of research. The action researcher is part of the context they are 
investigating and they can seek to improve a situation (McNiff and Whitehead, 
2011).
The degree to which participants are involved in the research will vary. At one end 
of the spectrum the practitioner and researcher are one and the same; in other 
studies, participants help to shape the research questions and develop a close 
working relationship with the researcher and influence many aspects of the 
research. Alternatively, some studies choose to adopt a low level of participant 
involvement whereby a more consultative relationship between the researcher and 
the practitioner contributes to knowledge generation.
An example of action research with a high level of citizen involvement in natural 
resource management is provided in research by Bhatt and Tandon (2001) about 
the forest movements in Jharkand, Southeast India. The movements were in 
response to the introduction of government policies to control forest management 
and they were led by the community. The case is an exemplar of citizen 
participation; when policies were introduced, citizen participation in action research 
demonstrated that tribal knowledge about forestry stemmed from their history and 
ecological practice. According to Bhatt and Tandon (2001), action research helped 
to catalyse citizen participation in community-led movements, helped to solve 
problems and created systematic opportunity for adult learning, all of which helped 
contribute to the success of the forest movements. The role of outside researchers 
was reported to be important in assisting in the people’s initiatives; by encouraging 
people to investigate and analyse the problems, they were able to take action. 
Initially people were better equipped to respond to change; in later movements 
they were able to direct change and the research was a catalyst for on-going 
social learning (Bhatt and Tandon, 2001).
Another example of action research concerning natural resource management is 
presented in a study by Selman et al. (2010), in which a creative participative 
approach was developed around river basin management and restoration: The
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‘Re-connecting with a neglected recovering river through imaginative engagement’ 
study. In the study, Selman et al. (2010) describe how participation was taken 
beyond ‘consultation’ and ‘contributing ideas to a plan’ towards ‘creative 
participation and a deeper process of social learning’; there were instances of two- 
way knowledge-sharing between experts and lay people and, through a sustained 
active learning process, people were shown to become motivated to learn more 
about their environment. The study demonstrated how, through imaginative 
engagement, people were able to move beyond participation to social learning and 
change their practices in relation to rivers and other environmental concerns.
The examples presented highlight that whilst the degree to which participants are 
involved in action research may vary, it is an approach which typically involves the 
use of case studies. Case study research is the study of a particular programme or 
project in depth over a period of time to develop an understanding of a situation 
about which little is known, or changes to someone or something over time, or as 
a result of intervention (Patton, 2002). It is possible to have a number of variations 
in case study research, for example, through the use of single or multiple case 
studies and through the use of different qualitative and quantitative research 
methods, singly or mixed together (Yin, 2009). Case study research can also be 
used as the foundation of support for a hypothesis or proposition; for these 
reasons it is very useful and was used in this research study.
3.2.3 Strengths, Weaknesses and Success
Like any research approach, action research has strengths and weaknesses. It is 
an approach which is grounded in the interests of those immediately concerned 
and not filtered through an outside researcher’s preconceptions or interests. It can 
improve understanding and can be used to evaluate whether you need to do 
something differently. It can also be used to develop your learning and influence 
others’ learning (McNiff and Whitehead, 2011). As the example in the previous 
section demonstrated, it is an approach which can encourage people to shape and 
take ownership of a research project, by making space for the individuals 
concerned to participate. Action research can trigger dialogue and exchange of 
local and scientific knowledge. This characteristic of action research resonates 
with aims within the FC to move towards incorporating local knowledge and 
greater community involvement in decision making about management of the 
public forest estate (O’Brien and Claridge, 2001). The FC has moved from a
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tradition of community consultation towards the development of a body of social 
science knowledge about how people experience the environment. Reflection on 
this knowledge has led to changes. For example, it led to a new staff training 
course in community engagement to improve how people outside the organisation 
are involved in decision-making about forestry (O’Brien and Claridge, 2001).
However, depending on the type and nature of the study, Berg (2009) warns that it 
can be difficult to encourage participant involvement without generating false 
hopes about where the research may lead; in severe cases this can contribute to 
participants becoming disillusioned. The other limitation associated with an action 
research approach is that the intervention may not be sustainable; the researcher 
input may be required to continue the improvement in practice. When the research 
project ends, so too may the intervention and the associated change in practice 
(Berg, 2009).
Action research is an approach which focuses on intervention and participation. 
What does ‘success’ look like when it comes to action research? The successful 
use of an action research approach is often considered in terms of the intervention 
and application (or ‘transferability’, according to Lincoln and Guba in Seale, 1999), 
the degree and extent of participation, what different ways of generating 
knowledge were used and the way in which they informed the research outputs. 
For example, when considering the intervention: was the project able to deliver 
real and effective change in practice? Another indicator of a quality action 
research project is the impact it has on the people involved; when people become 
energised and empowered they may develop or help to develop new, useful, 
reflective insights, as a result of growing critical consciousness (Reason and 
Bradbury, 2001).
Having considered the main characteristics, strengths and limitations of an action 
research approach in this section, this chapter will now explain why the approach 
was adopted in this research.
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3.3 An Action Research Approach
This section will explore the context of this research, and will set out why it was 
appropriate to use an action research approach in this study, how it was applied, 
who was involved and the characteristics of an action research in each work 
phase.
3.3.1 Why Action Research?
The research was carried out within the context of the Forestry Commission, an 
organisation concerned with woodland creation and expansion. It focused on sites 
where the commission aspires to deliver public benefit through greenspace 
creation on brownfield land. Typically, these projects are pursued when others 
have attempted regeneration and greenspace creation and have failed, where a 
significant percentage of the land area is brownfield, where an area has little public 
open space, or for reasons of environmental improvement or social betterment. 
The Researcher had been previously employed by the Forestry Commission at the 
start of the project; such researcher familiarity with the organisation being studied 
is considered helpful in action research, according to Coghlan and Brannick 
(2009).
The overarching aim of this research proiect is to improve understanding of the 
process of brownfield regeneration to greenspace and to establish how best to 
support those delivering regeneration projects, with a view to improving deliverv of 
gualitv greenspace (presented in Chapter 2.4). In light of this aim, an approach / 
methodology was sought which was: flexible enough to work around a changing 
project delivery programme, would enable the researcher to work with practitioners 
delivering brownfield regeneration projects in order to develop an understanding of 
the process, and to evaluate whether practitioners needed to do something 
different. Further to which, the methodology needed to underpin efforts to develop 
a means of practitioner support and to evaluate application in the field. In addition, 
there was potential for variation in the characteristics of the case study sites, such 
as timing, intervention, site history and stakeholders involved. The approach 
needed to be flexible enough to accommodate the likely variation in case study 
timetables.
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A review of the literature concerning brownfield regeneration to greenspace 
projects suggested that these sites do not typically meet their full potential 
(explained in section 1.5). Research into the technical aspects of regeneration had 
not led to consistent improvement in delivery. Action research provided the 
opportunity to collaborate with practitioners delivering regeneration projects in 
order to develop an understanding of the process at their site, then evaluate where 
intervention could support improvement, and apply, observe and reflect on the 
implications of an intervention. There was potential to develop further insight into 
the process and practice of regeneration.
In light of the reasons for selecting an action research approach using case 
studies, the Technical/ Scientific/ Collaborative Mode of action research described 
by Berg (2009) was applied in this research, whereby the primary aim was to 
develop a better understanding of a process and to recommend practical 
interventions for improvement. Action research is considered flexible (Coghlan and 
Brannick, 2009) and could therefore fit around potential variation.
3.3.2 Applying an Action Research Approach
Following guidance from Coghlan and Brannick (2009), the research followed a 
spiralling of steps (action-reflection cycle) for the four main work phases which 
included; planning, taking action and then evaluating the action (Figure 3.3). 
Practitioners were involved throughout.
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Figure 3.3. The spiral of action research cycles in this research (after Coghlan and 
Brannick, 2009).
The involvement of practitioners was through an approach in which a process 
model was developed, tested and evaluated. Key characteristics of the action 
research approach are that they are personal to the individual practitioner with the 
potential to be shared collectively, are exploratory and involve using personal 
experience to gain insight (Berg, 2009) - in this study, insight into the process of 
regeneration.
Practitioners responsible for the delivery of projects to regenerate brownfield to
greenspace and members of the project delivery team were involved in each work
phase. Table 3.1 presents how practitioners were involved in the study. This
ranged from a low level of input, for example, through informal discussion about
improving a particular task, to a high level of input whereby practitioners chose to
apply the model (version 3) in order to test and improve it to better suit their needs.
Initially, the concept for the research was suggested by a practitioner working in
regeneration to greenspace. He suggested that there was a need to research the
process. Once the project had started, practitioners were willing to undertake
reflective enquiry into the way in which they approach or influence the process of
brownfield into greenspace, following an approach to action research
83
recommended by Berg (2009). Following observation in order to frame the 
research questions (part of this research study), practitioners were willing and 
enthusiastic to apply an intervention (designed to support them), in order to test 
and evaluate its application and potential improvement. Practitioners therefore 
contributed to the generation of new knowledge about the process with a view to 
improvement, in accordance with Reason and Bradbury (2001) and McNiff and 
Whitehead (2011). The greatest input was during the ‘testing’ period when the 
model (version 3) was applied by the practitioners, and during subsequent 
evaluation of the intervention (version 3 of the model).
The improvements suggested by the practitioners informed changes to develop the 
model (V.3) to better suit their needs. In this way, they actively directed aspects of 
the research (Silver, 2008). Practitioners were involved in each work phase as 
equal partners (not subjects of research) and made an on-going contribution (Table
3.1): this collaborative approach aimed to shift the balance of power more equally 
between researcher and practitioner, as described by Silver (2008). Finally, the 
academic knowledge acquired at each stage of the research was transformed into 
a practice note for the benefit of future practitioners.
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Table 3.1. Practitioner involvement and action research characteristics
Work Phase Input from practitioners
Prior to
research
starting.
Practitioner suggests there is a 
need for research into the process 
of brownfield regeneration to 
greenspace.
Team leader at Thames Chase (AB) 
and Supervisor (KD) spot gap in 
collective literature about 
regeneration. The delivery of sites 
was based on local knowledge.
Implication
Supervisors recruit 
EngD Researcher 
January 2009 to 
investigate. 
Assumption - there is 
enough commonality 
between the sites to 
map the process.
Action Research
General research 
needed to improve 
knowledge of a 
process (non AR). 
Practitioners keen for 
others to investigate 
and evaluate their 
work to:
a) Improve collective 
knowledge of process;
b) Improve what they 
do.
Literature
Review
N/A Researcher ‘observes’ 
project delivery 
planning meetings and 
holds semi-structured 
interviews to frame the 
research questions. 
Initial review of 
literature supports the 
claim that there is a 
‘gap’ in knowledge of 
the process.
Researcher joins FR 
and takes stock of 
what’s going on. The 
Researcher adopts an 
AR approach and asks 
is regeneration 
going how we wish 
and what can we do 
to improve it?’
Map and 
Model Process 
(V.1)
Process Model 
/ Process Tree
Some practitioners suggest 
process is known, others disagree.
The FC project delivery team in the 
North West suggest to the 
Researcher that the process of 
regeneration is a ‘known’ -  
established through the research to 
establish the community forests 
(Newlands Programme). However, 
consultants and experts involved in 
the delivery of these sites describe 
activities which are clearly missing 
from the project delivery process 
(supported in literature).
The FC project delivery team in the 
South East continue to report that 
the process is unknown and call 
for knowledge of the process to fill 
gap.
Case studies suggest 
commonality in the 
stages in the process 
and discrepancies at 
task level.
Process mapped (to 
stage and task level) 
Model V.1. Some 
variation in the process 
of regeneration 
observed amongst 
different sites for 
reasons unknown.
Concerns are 
identified alongside 
opportunities for 
improvement:
Process map needed 
to help practitioners 
visualise the process.
Work undertaken to 
map the process and 
disseminated to 
practitioners.
Peer Review 
to develop 
Model (V.2&3)
Experts suggest there is an ideal 
process of delivery.
Peers (experts) suggest an ideal 
process for delivery that practitioners 
should follow to deliver regeneration. 
Peers (experts) in regeneration 
encourage and approve the use of an 
intervention (Model) at a case study 
site. Changes made to the Model in 
line with peer recommendations, 
ahead of potential application in the 
field.
Process is revised 
(Model V.2) ahead of 
peer review.
Process is revised (V.3) 
following peer review.
Opportunities for 
improvement 
identified: Planning 
project delivery. Work 
undertaken to develop 
support tool to help 
project delivery 
planning.
Intervention in the form 
of a support tool is 
developed and refined 
with support from 
experts.
Test model at 
case study 
sites (V.3)
Practitioners approached to discuss 
testing the model V.3 to help improve 
it. All practitioners approached agree 
to look at the model. Practitioners
Initially some 
practitioners report that 
each site is unique/ no 
commonality between
‘Intervention’ is tried 
out: model applied at 
case study sites.
Bold denotes reference to McNiff and Whitehead (2011 ).
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given the option to apply It at their 
sites.
Practitioners are enthusiastic to 
use the model and ‘testing’ begins. 
Practitioners decide which site to 
apply the model to and how they 
wish to use it.
Practitioners start to feed back on 
the process of regeneration and 
their use of V.3.
the processes of 
regeneration at 
different sites (SL).
Care taken not to 
suggest future format of 
the model.
Self organisation; 
three months into 
‘testing’, two 
practitioners involved in 
delivery arrange to 
meet to discuss their 
experiences. 
Researcher attends 
meeting as an observer 
and participant.
Intervention is 
monitored -  data 
gathered to show 
what is happening.
Insights into the 
process in different 
programmes contribute 
to collective learning.
Understand 
social and 
environmental 
benefit
Practitioners asked to answer 
questions regarding social and 
environmental benefit and delivery of 
project objectives (during testing and 
again as part of a collaborative 
exercise at a workshop).
Opportunities to 
improve delivery of 
social and
environmental benefit 
identified and mapped 
through the process of 
regeneration. 
Co-production of a 
logic model with 
practitioners to 
improve project 
objectives for social 
and environmental 
gain.
Researcher observes 
regeneration 
intensively during six 
month ‘testing’ period 
and takes stock of 
what’s going on. The 
researcher asks ‘what 
can we do to improve 
benefits delivered?’ 
Insights into 
opportunities for 
improvement used to 
inform and refine co­
production of a logic 
model.
Evaluate 
Model (V.3) 
and develop 
support
Practitioners meet to share their 
experience of using the model; 
whether there is a need for support; 
whether they think a model is needed 
and what future format should be. 
Consensus reached. Practitioners 
suggest alternative primary format 
for support and revisions to form 
version 4: PRISM.
Those working in brownfield sector 
(outside FC) also approached to 
identify support tools and 
preferences.
Output style of support 
tool (PRiSM) V.4 
revised to reflect 
practitioner 
suggestions.
Collective learning 
achieved. Practitioners 
share experiences at 
meeting and realise 
commonality between 
projects and process.
Evaluation of model 
(intervention) with 
practitioners.
Practitioners make 
recommendations for 
improvement.
Modify practice in 
light of evaluation.
Refine Model 
to create 
PRiSM and 
reflect on 
findings
Final format of ‘support tool’ is in 
the style requested by practitioners 
involved in the study.
Practice Note 
produced.
Recommendations for 
future development.
The outputs and 
insights generated 
through this study and 
produced for the 
benefit of future 
practitioners and to 
inform future practice.
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Since the mid 1990s the FC has been involved with land regeneration in 
various parts of the UK; typically, there has been at least one active 
programme at any one time. To enable in-depth involvement of the 
Researcher, at least one ‘active’ programme was sought: however, it was 
fortunate that two programmes were active during this research, within which a 
number of sites were at various stages of planning and delivery. A dialogue 
developed predominantly between the project managers responsible for the 
delivery of brownfield regeneration to greenspace projects and the 
Researcher. In addition, a range of stakeholders from the project team and the 
wider brownfield, regeneration, research and forestry sector were also 
engaged.
Case Study Areas
The project was set within two post-industrial urban fringe areas within twenty 
miles of two UK cities. The first is on the edge of London in an area with a long 
history of sand and gravel extraction and subsequent disposal of domestic and 
commercial waste from the city. This part of east London is intersected by a 
motorway (M25) and a considerable road network. The area has a high level 
of deprivation (Forestry Commission England, 2008), a mix of housing and 
industrial land with limited provision for greenspace. The aim of this 
programme is to create a swathe of interconnected greenspace extending east 
of the capital.
The second site area was on sites in and around Glasgow where members of 
FC Scotland are working on a programme of land regeneration on sites in and 
around the city of Glasgow (Woodlands In and Around Towns/ WIAT). 
Typically, the sites in this programme are former mineral extraction and waste 
disposal sites (landfill) or pockets of urban, previously used land. Some are 
listed on the potentially contaminated land register. The areas around some of 
these sites are part of the most deprived communities in Scotland (Wall and 
Chalmers, 2010) and there is very limited accessible greenspace. The area is 
intersected by major roads and railway infrastructure (e.g. M74). The sites in 
this programme have been selected for regeneration to woodland and other 
habitat creation and because they offer maximum opportunity for achieving
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strategic and community focused targets, in both the short and longer terms 
(Forestry Commission Scotland, 2009) (see section 4.3.2 for detailed 
descriptions of the case study sites).
This section has explained why an action research approach was appropriate 
and what aspects of the research contributed to action research. The next 
section will introduce each of the work components in this research (what the 
research involved) and the methods used.
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3.4 What the Research Involved
Under the umbrella of an action research approach, this section outlines each 
distinct phase of work and what each one aimed to do. This section will then 
introduce the methodology for each phase, and how it was adopted and 
contributed to the development of practitioner support and an improved 
understanding of the process.
3.4.1 Objectives of each work phase
In this research study there were four main research components (referred to 
as work phases), each of which has two parts: first to develop an 
understanding of the regeneration process and second, to develop the 
process model and practitioner support.
Develop an Understanding of the Regeneration Process 
Phase 1
The objective of the first phase was to review the techniques used to 
regenerate brownfield land and their applicability in greenspace 
establishment, and then to map all of the stages in the process of 
regeneration, including stakeholder involvement and key decision-making 
points. Further to which, this work phase set out to identify the tasks 
associated with each stage in the process and develop a model of the 
regeneration process. This first phase also set out to identify practitioners 
(past and present) working in regeneration and to initiate (or establish) a 
relationship with them, to help to identify their concerns and opportunities to 
improve regeneration practice (noted in Table 3.1).
Phase 2
The objective of the second phase of research was to further understand the 
process of regeneration from the perspective of peers with expertise in 
regeneration. Through a peer review of the model (developed in phase 1), this 
phase set out to identify if there was a preferential order to the stages and 
tasks and to revise the earlier version of the model (prior to application and 
testing at a case study site), in addition, this phase set out to further identify
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opportunities to improve regeneration from the perspective of peers with 
expertise in regeneration.
(Further) Develop the Process Model and Practitioner Support 
Phase 3
This phase of research aimed, firstly, to test and revise the process model 
through retrospective application at completed sites and at an active case 
study site. This sought to engage with those responsible for regeneration to 
greenspace projects with a woodland component working in the FC, to apply 
the model at an active site and collect data to show what i/i/as happening 
when it was applied. This phase set out to better understand practitioner 
experience of using the model and develop insight into how regeneration is 
undertaken in a real project setting (noted in Table 3.1).
Simultaneous with testing, the second objective of phase 3 was to understand 
the social and environmental benefit of regeneration to greenspace and to 
identify opportunities for improvement. In sustainability terms, economic 
benefit would typically compliment social and environmental benefit (World 
Convention on Environment and Development, 1987; Doick et al., 2009a; 
Taylor, 2010). However, at the time of this research a study of the economic 
aspects of greenspace was being conducted simultaneously within Forest 
Research (Saraev, 2012). The economic benefits were therefore considered 
beyond the scope of this study. This research component therefore set out to 
identify the full potential for (social and environmental) benefit delivery and 
then identify a method which practitioners could use to improve the delivery of 
said benefit. The last part of this phase set out to develop a logic model 
through co-production with practitioners, to improve project objectives to 
deliver social and environmental gain.
Phase 4
The objectives of phase 4 were, firstly, to evaluate the model (further to its 
application at a case study site) and, secondly, to identify the pros and cons of 
existing practitioner support tools, how, when and where they are used. The 
third objective of this phase was to review the findings of both the evaluation
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of the model and the existing practitioner support tool, to further develop 
practitioner support in the form of the model (version 4: PRiSM) and reflect on 
the understanding of process and practice generated through each phase of 
this research study.
3.4.2 Work Phase Methodologies: Overview
In this research study there were four main research components (referred to 
as work phases). A number of methods were used simultaneously. Mixed 
methods, whereby two or more methods are used in a single research project 
(Alexander et al., 2008), were integrated within the action research approach 
(McNiff and Whitehead. 2011). Qualitative or quantitative methods were 
chosen depending on which were most fit for purpose (Bryman, 2006) and on 
the work phase (Reichardt and Cook, 2006, p.223). In some cases, the results 
from more than one method were combined at the point of analysis. For 
example, data from project documents and interviews were analysed 
simultaneously, with the support of a qualitative data analysis software tool 
that facilitates analysis. Table 3.2 presents the combination of different 
research methods used in each work package, and detail concerning the 
selection of each method is presented in Chapter 4.
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Table 3.2. Research methods used in each work phase
11
1 Map and 
model process 
(model V.1)
Yes No Yes No Process
modelling
+Map regeneration process 
for three case study sites.
+ Review project planning 
documents.
+ Two semi-structured 
interviews.
2 Peer review 
to develop 
and refine 
model 
(V.2&3)
No No Yes No +lnterviews with five peers 
with expertise in brownfield 
regeneration to greenspace.
3 Test the model 
(V.3)
Yes Yes Yes No Ongoing data 
analysis using 
NVivo 9
+Test at two programmes 
use multiple case study sites 
over a six-month period.
(Understand) 
social and 
environmental 
benefits
No No Yes Yes Logic 
modelling. 
Data analysis 
using 
NVivo 9
+ Workshop /one exercise / 
four practitioners
4 Evaluate the 
model and 
develop 
support.
No No No Yes Practitioner
questionnaire
Pre-Workshop
questionnaire
analysis
+ Practitioner questionnaire 
(brownfield sector) 
+Pre-workshop questionnaire 
using online survey tool (FC) 
+Workshop / four exercises / 
four practitioners (FC)
+ Analysis facilitated using 
NVivo 9.
3.4.3 Methodology for each work phase
The first work phase aimed to map the stages in the regeneration process; it 
involved a review of literature and case study materials and in-depth semi­
structured interview discussion with two practitioners. The output was a map of the 
main stages in the process of regeneration (the first version of the model). The 
model (version 1) was subsequently developed with input from peers with 
expertise in brownfield regeneration to greenspace. They were asked to peer 
review the model, after which semi-structured interviews were conducted (see 
Table 3.2) and the findings were used to generate a deeper understanding of the 
process of regeneration from the perspective of peers and to map the process in 
more detail. Peers also suggested an ‘ideal’ process and where there was 
consensus that a change was needed to the model which was subsequently 
refined. A third version was produced, which could be applied in order to test it at 
case study sites.
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FC practitioners were approached to discuss opportunities to test the model (V.3). 
Case study sites were proposed by practitioners and practitioners started to use it; 
the intervention (model) was monitored; data collection methods were primarily 
semi-structured interviews and a workshop; however, observation and an online 
survey were also used. The workshop was conducted to collect data to evaluate 
the model and further understand the process of regeneration, through insight into 
real life projects: work to understand social and environmental benefits (conducted 
in tandem with the workshop to evaluate the model) involved an extensive review 
of literature, semi-structured interviews, an exercise with practitioners (during the 
workshop), after which logic modelling was undertaken to map out the potential to 
deliver social and environmental benefits during brownfield regeneration to 
greenspace.
The next section describes each of the research methods. Both qualitative and 
quantitative methods were used in this research to pursue the research objectives. 
The majority of the empirical methods used were qualitative, including:
^  Qualitative
■ Interviews
■ Workshop
■ Field notes
■ Observation
Quantitative
Surveys and questionnaires
Case Study <
Each work phase in this research study adopted a different methodology which 
used different combinations of the methods listed, as described and presented in 
this section. An overview of the methods adopted for each work phase was also 
presented (Table 3.2). The next section describes each method used in this study 
in more detail (section 3.5); their application is charted in Chapter 4.
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3.5 Methods Used in this Research
In common with other examples of action research, a range of methods were 
employed for each of the phases. This section describes each method; interviews, 
field notes and observation, workshops, questionnaires and survey. This section 
then moves on to describe the respective strengths and limitations of each method 
and how data was analysed. Detail about why each method was chosen and 
applied is presented in the next chapter.
3.5.1 Interviews
Interviews are one of the most frequently used research techniques (Fielding and 
Thomas, 2008) and can reveal previously unknown aspects of behaviour or a 
process. Interviews can reveal fresh understanding which would not be possible 
using other methods, such as people's perspectives on a complex issue.
There are different types of interview depending primarily on the degree to which a 
formalised structure is adopted (Berg, 2009, p.105). Semi-standardised / semi­
structured interviews involve a fairly formal structure; the interviewer asks major 
questions in the same way each time but there is scope to alter the sequence of 
questions and to use prompts to probe for more detailed information (Fielding and 
Thomas, 2008, p.146). Typically, a topic guide is used in the form of a question 
sheet prepared before the interview. The interview is recorded and after the 
interview, data is stored in its original format. Once the data is stored there are 
multiple options for use and analysis; it may be fully or partially transcribed, then 
coded (Silver, 2008). There are several recognised tools available to assist 
researchers with coding and analysis. Traditionally annotations were used to 
group relevant points of information; today software programmes such as NVivo 
are available (Lewins, 2008; Silver, 2008). These programmes can be used to 
assist the researcher with data management, retrieval, coding and analysis.
3.5.2 Field Notes and Observation
Field notes provide an account of observable experiences, such as verbal 
exchanges, practice and/or connections between observed exchanges and 
practices (Berg, 2009). In case study research, observation can provide useful 
additional information about that which is being studied (Yin, 2009, p.110). Direct
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observations can be made simultaneously during the collection of other types of 
evidence (Yin, 2009). The notes are written up immediately following every 
excursion into the field, as well as following any chance meeting with those 
involved in the study (Berg, 2009). The level of detail will depend on the study; 
some studies will require more detailed field notes than others (Becker et al., 
1984; in Berg, 2009, p.225). For example, in this research, this would include any 
unscheduled telephone calls with practitioners involved in the study. Notes include 
details such as date, time and location of the observations. Bailey (1996, 2006; in 
Berg, 2009, p.219) explains that mental notes collected in the field are written 
down and used later to jog the researchers’ memory when they come to writing 
more complete notes. Berg (2009) explains that the distinct elements to creating 
detailed field notes include jottings, detailed descriptions, analytic notes and 
subjective reflections. One disadvantage of using field notes is the large amount of 
time taken to read and manage them; however, computers and software tools can 
help.
3.5.3 Group Observation (Workshop)
The concept of assembling a group together to engage in discussion about a 
specific issue is a recognised method of data collection in qualitative research. A 
workshop can be used to gain insight into a topic though group discussion. 
Alternative methods include focus groups or interviews. In a similar approach to a 
workshop, they enable the researcher to explore participants’ experiences and 
views in depth. Group observation at a workshop is different to conducting 
interviews as it is concerned with the interaction between the participants, and 
therefore the data is different from that generated during interviews. Workshops 
are more akin to focus groups, as described by Cronin (2008), since they 
concentrate on a particular object, event or situation, as demonstrated in a study 
by Doick et al. (2009a), for example. Workshops provide insights into 
understanding of a number of participants and can cover a number of issues. 
Although workshops and focus groups do not permit the same level of depth as 
interviews, they highlight areas of consensus and disagreement.
A workshop can be empowering for participants as they are encouraged to share 
their experiences. In this way they can be cathartic and a forum for change. The 
main difference between a workshop and a focus group in action research is the 
role of the facilitator. In a focus group the facilitator will typically develop a formal
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topic guide to be discussed; the facilitator then takes a step back to observe and 
record the discussion and the degree of facilitation and intervention will vary 
depending on the research. In a workshop the idea is for everyone to participate in 
solving the problem, including the researcher, who will have developed a detailed 
understanding of the topic discussed. The agenda for discussion is set by both the 
participants and the researcher; participants may suggest ideas for topics they 
would like to discuss. The researcher is therefore more of a participant. For 
example, in the rivers study, described by Selman et al. (2010), workshops were 
used as part of an action research approach to shared learning about resource 
management. Workshops were used to raise awareness, identify key local issues 
and sources of information. Each workshop had a clear purpose and the 
organisation was flexible to respond to participants’ interests and knowledge 
levels.
3.5.4 Questionnaires and Surveys
Researchers use surveys to collect data from a sample of the target population 
(using various methods, such as online questionnaires or face to face). They are 
useful for testing hypotheses; collecting factual information and data which can be 
quantified and subjected to statistical analysis. Surveys can be used to predict 
outcomes and help make informed decisions, for example, by providing more 
information about a representative sample of a population (Simmons, 2008). A 
self-completion questionnaire will follow a standardised format and most questions 
are pre-coded; the respondent selects a response from a set list. Questions must 
therefore focus on gathering the information which is most needed. When 
preparing the survey, care is needed to select unambiguous phrasing; both the 
questions and responses must be termed in a way that respondents can 
understand (Simmons, 2008, p. 185).
Compared with other methods, surveys tend to be low-cost and can be widely 
distributed to a large population with relative ease, and pre-coding the response 
options can help simplify and speed up analysis. Flowever, the questions are 
restricted to a narrow focus with little scope to explore context, and response rates 
tend to be low.
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This section has outlined each method used in this research study and their main 
strengths and weaknesses and the use of mixed methods in action research. The 
next section will describe data analysis.
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3.6 Data Analysis
This section describes the approach to data management and analysis and will 
explain how data from each method was analysed and integrated, then consider 
the transferability of the findings.
3.6.1 Managing Data
Two different approaches to data management were used in this research. In the 
early stages of this project, during work to develop the model (V.1) and undertake 
the Peer Review model (V.2), data was managed using hard copies of project 
documents, field notes and transcriptions; qualitative data was coded by hand and 
annotations were made on printed copies of the transcriptions. Other project 
documents were also annotated. Notes were transferred into MS Word or MS 
Excel for further analysis, and the original annotated documents were filed. In the 
later stages of this research, during work to test and evaluate the model (V.3), a 
computer-assisted qualitative data analysis software (CAQDAS) tool was used to 
assist with management, following recommendations by Lewins (2008) concerning 
the use of such tools to assist with storage, organising analysis, coding, retrieval 
and running queries on data.
Code-based theory-building tools are widely used across many disciplines. These 
tools assist, primarily, with analytic functions; however, they are advantageous in 
that they assist with data management, which is particularly important when using 
multiple sources, different types and large volumes of data (Lewins, 2008; Yin, 
2009). CAQDAS can be used to complement the use of mixed methods and case 
studies in action research. For example, it can be used to analyse open-ended 
questions included in surveys to triangulate data from different sources (Lewins, 
2008). CAQDAS has many advantages. It can be used to store and code different 
types of data which can be accessed immediately at any time and there are 
multiple different retrieval options. The flexibility of CAQDAS tools is particularly 
helpful in action research where the researcher makes regular observations and 
does not start with an answer or a priori understanding of what he or she will find 
but has to create a systematic way of looking at the data (Berg, 2009).
A CAQDAS software package was selected to manage data collected during work
to test and evaluate the model (V.3). NVivo 9 was chosen because it can
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accommodate different types of data, it has a code-based theory-building 
programme and it can assist with theory-building by producing quantitative word 
frequency information. Following guidance from Lewins (2008), the Researcher 
undertook training to use NVivo, after which the software tool was used for all data 
management and analysis during testing and evaluation.
3.6.2 Integration and Analysis of Data
Data analysis focused on answering the research aims (presented in section 2.4), 
developing a detailed understanding of the regeneration process and development 
of a process model and support tool. All data collected during the testing and 
evaluation period was transferred into NVivo on an ongoing basis. An emergent 
coding (bottom-up) structure was developed. First, transcription data from the 
interviews was categorised and themes were identified. This was analysed 
following criteria relating to consistency, relevance to the scope of the research 
and the extent to which it generated insight, in accordance with Dey (1993) and 
Patton (2002). A preliminary review of the transcription data helped to inform the 
topics explored in the workshop: however, discussion topics were also suggested 
by the practitioners (participants).
Second, data from the workshop was transferred into NVivo. It too was 
categorised and new themes were identified. Analysis was undertaken to identify 
changes to the model and future output format, after which project documents 
(including emails, field notes, observations, project plans and reports) were coded 
to conduct a final analysis. Methods were fully integrated at the point of analysis, 
when they were coded and interrogated using NVivo. Flowever, when it comes to 
making generalisations about the research findings, i.e. the degree to which the 
findings from one case may be in another, transferability should depend on more 
than sample size (Reichardt and Cook, 2006), a matter which is explored next.
3.6.3 Transferability
Projects in which brownfield land is regenerated to greenspace have a number of 
variables, related to the site, the project and the practitioner. Flowever, the degree 
to which a case study will produce findings that are transferable will depend, in 
part, on the degree to which they are presented within a full description of the 
setting in which they were studied (according to Lincoln and Guba, in Seale,
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1999). Therefore, the transferability^ of the findings of this research will also 
depend on the type of regeneration projects pursued in the future.
Payne and Williams (2003) highlight that some research has focused on ensuring 
validity, as though by ensuring the quality of an original piece of research it is 
possible to generalise or ‘transfer’ the findings to other situations. However, they 
explain that to focus on the quality of the research may be to ignore other 
important considerations and the generalisation (or in this type of research 
‘transferability’) may not be sustainable. They also explain that whilst external 
validity may be important to ensure that the reader has sufficient information to 
decide whether the findings are transferable to other sites or not, there are 
considerations other than validity that need to be taken into account.
For example, it is common to find full detailed descriptions of who the informants 
were, the setting of data collection, site information and other matters presented. 
Whilst this detail can help establish the credibility of the research, it does little to 
help would-be practitioners decide if the research findings are applicable to their 
site and fails to explain which types of site the findings might apply to. Although it 
may be problematic to offer such a description in practice, and it has been 
common to overlook this matter (Payne and Williams, 2003), the wider application 
of case study research based on empirical findings is an important consideration in 
this type of research. Following advice from Lincoln and Guba (in Seale, 1999), 
this research will attempt to provide would-be readers with a description by which 
they can judge the degree to which the research findings are applicable to other 
cases in order to support transferability, in pursuit of quality case study research.
This section has outlined analysis of data in this research project. It has explained 
the two different approaches to data management, how data was integrated at the 
point of analysis and important considerations which were taken into account 
when making generalisations from case studies.
 ^Lincoln and Guba are reported to encourage the use of the term ‘transferability’ rather 
than ‘applicability’ in this type of research.
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3.7 Summary
In this chapter the methodological approach of action research, applied to phases 
or ‘cycles’ of research undertaken in this study was presented. It described the 
research strategy, attempted to justify the methods chosen to address the 
research aims and described how data was managed and analysed. Whilst a brief 
introduction to each method has been presented, more detail about each method 
applied in this research is presented in the next Chapter to accompany each 
description of the work phases undertaken in this research study.
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Chapter 4 The Process of Developing the 
Model to Create PRISM
Four-stage development of a project delivery planning support model and 
practice note to improve brownfield regeneration to greenspace.
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4. Introduction
Further to the methodological action research approach described in Chapter 
3, this chapter presents a detailed account of the process of developing 
PRiSM. The work undertaken to develop an understanding of the process of 
brownfield regeneration to greenspace is presented alongside the iterative 
four-phase development of a model to support practitioners. Each 
development phase led to increased understanding of the process and 
revision of the model.
As this chapter will demonstrate, each phase built upon insights into process 
and practice generated from work undertaken in preceding phases, 
characteristic of an action research approach. The four phases in the 
development of PRiSM are shown in Figure 4.1. This chapter will first explain 
the development of version 1, what was found and how this directed changes 
to produce the second version. The chapter then explains the peer review of 
the model, what the major findings were and how these led to version 3, which 
was tested at case study sites. The chapter then explains the application of 
version 3 to active regeneration projects and subsequent evaluation with the 
practitioners who used it, leading to the fourth and final version; PRiSM, and 
guidance on the use of PRiSM in the form of a practice note. Detail 
concerning the realities of brownfield regeneration to greenspace, captured 
during development of the model, is presented in the next chapter. The names 
of the practitioners and the case study sites have been changed to provide 
anonymity.
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4.1 Initiating the Study and Mapping the Process
At the start of this study, the Researcher was aware that brownfield 
regeneration to greenspace in the form of community woodland had been 
undertaken by the Forestry Commission (FC) at various sites across the UK. 
The primary reason for the Commission’s interest in regeneration of this site 
type was to continue to increase the overall percentage of woodland cover in 
pursuit of the organisation’s ‘mission statement’ to ‘protect and expand 
Britain’s forests and woodlands and increase their value to society and the 
environment’. By following a remit to expand the public forest estate and 
create new woodland to deliver social benefit, the FC often sought land to 
regenerate which was situated in locations that were accessible to people (a 
focus on urban and urban periphery). This approach was in accordance with a 
growing awareness of the importance of access, and subsequent Guidance 
from Natural England that people should have access to greenspace within 
300m or a five minute walk from home (Natural England, 2005) (refer to 
section 1.6). This aspiration, coupled with evidence that woodland creation on 
brownfield land can help reverse social and economic decline (explained in 
section 1.6), led to significant UK Government funded capital investment in 
regeneration programmes such as those to create the community forests in 
the Mersey belt (Jones, 2010) and East London (Moffat and Hutchings, 2007).
The Researcher developed an understanding of the body of knowledge dating 
back to the 1970s within The Forest Research Agency (FR), the Research 
Agency of the FC. Physio-chemical, geographic and physiological 
considerations for establishing trees on challenging sites had been 
established through research involving field trials. There was evidence of 
establishment presented in photographs depicting trees growing on coal spoil 
and landfill for example and practice guidance supporting various 
establishment techniques (presented in section 2.1 and 2.2). However, little 
was known about how these programmes transformed brownfield to 
greenspace; for example: what the process was, what scale it was conducted 
at, where the FC would start out with a project, how one site was chosen over
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another and why the FC had chosen challenging and difficult sites for 
regeneration.
The first step towards understanding the process (with a view to improvement) 
was to review project documents produced in the delivery of completed 
programmes in order to understand and contextualise what the FC had done 
and why, how regeneration was approached, who was involved and what had 
been learnt. The review was devised to help to identify and contextualise the 
current programmes of regeneration within the organisation and identify the 
main stages in the process. Although there are representations of the stages 
in the process available for regeneration in the development sector (e.g. 
Adams, 1994; Syms, 2010b) and from other countries, these focus on hard- 
end use and sub-processes. The regeneration process had not been 
previously modelled in detail from concept through to termination (to the 
Researcher’s knowledge). It was reported that regeneration would generally 
proceed according to local expertise (Moffat and Hutchings, 2007).
The first phase of research was undertaken to understand the regeneration 
processes previously adopted by the FC, and to identify the main stages in 
the process in order to model it. The main stages in the process were 
identified for three completed case study sites and a model produced for each 
site. The three case study models culminated to create the generic process 
model which includes the major stages in the process (version 1). At the end 
of this phase the insights generated were summarised to inform the second 
phase of this study.
This first phase of research identified the regeneration programmes 
undertaken by the FC, the practitioner job titles of those involved and the main 
stages in the process of regenerating brownfield land to greenspace. To 
achieve this aim, the following research objectives were completed:
1) Review literature concerning brownfield regeneration to greenspace 
to identify case study sites and activity associated with 
regeneration.
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2) Interview practitioners involved in project delivery to contextualise 
literature and project documents.
3) Identify the major stages and tasks in the individual processes and 
then compare the stages adopted for three case study sites to 
identify generic features to produce a theoretical process model of 
the major steps (version 1) and a preliminary description of 
regeneration.
4) Reflect on the insights generated through this research phase.
4.1.1 Development of Version 1
This section will describe the rationale and criteria for selection of each case 
study site and their associated literature. It then describes the use of process 
modelling and semi-structured interviews to identify the main stages and to 
map then model the process to produce version 1.
Literature Review and Modelling
The literature review was undertaken to contextualise FC programmes of 
regeneration in the UK, identify case study sites from which to better 
understand the process, and to identify activities typically associated with 
brownfield regeneration to greenspace end-use. The literature review involved 
internet and publication searches for ‘brownfield, greenspace, reclamation 
process, regeneration and remediation’ in the domains of ‘development 
projects and brownfield regeneration’.
The literature review enabled a better understanding to be developed of the 
overlap between definitions and the use of common terms and phrases. The 
case study sites were selected to identify what happened during regeneration, 
identify the order of tasks, to compare sites and to map commonality. They 
were identified and selected according to five criteria:
1. Brownfield regenerated after 1995
2. Site regenerated to greenspace
3. Regeneration works completed
4. Site open to the public in part or full
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5. Project documentation available.
The five criteria were used to select case study sites as examples of 
regeneration directly relevant to this research and all sites had to meet all five 
criteria. There was a well-considered rationale for each of the site selection 
criteria. In 1995 Research Information Note 263 was published (Dobson and 
Moffat, 1995). The note described the assessment of site characteristics prior 
to woodland establishment. It was therefore logical to disregard sites 
regenerated prior to this date, since they would not have been subjected to 
the selection criteria. Greenspace end-use was the second selection criteria; 
this helped to distinguish between other potential end-use types. For example, 
there are a number of case studies of regeneration for hard end-use purpose, 
such as light industrial or residential development, which fall outside the scope 
of this research study. The regeneration works needed to have been 
completed because most case study material is written up at the end of the 
project. Only those sites which were open to the public were included, 
recognising that public bodies are required to spend government money to 
deliver public benefit. The final criterion was that project documentation was 
available for the case study sites. To challenge any restriction to free access 
to case study information was beyond the scope of this research. All criteria 
were of equal importance. Three case study sites were thought suitable for 
undertaking a preliminary in-depth analysis of the regeneration process and 
yet still permit contrast between the sites.
Three case study sites were selected for this first work phase: Turn Lane^ in 
Lancashire; Ivy Hill, East London, and Heron Green, Stourport, West 
Midlands. Project documents were analysed to explore the process of 
regeneration. Key stages in the regeneration process were mapped for each 
case study site, after which a process model for each of the three case study 
sites was constructed. To develop the generic process model, a comparison
At this phase of the research there was no expressed request for confidentiality. Therefore  
the names of the site have not been changed to pseudonyms in the conference paper 
presenting this phase of the research (Annex 1: BURS 2010 Conference Paper). However, 
the names of sites and practitioners are changed to pseudonyms for consistency.
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of the process undertaken at each site was undertaken to identify and map 
commonality of the stages and when in the process they occur.
Process Modelling
Modelling has long been undertaken to support those involved in the 
remediation of contaminated and brownfield land and in the forestry sector. 
There is a substantial number and range of models available to support both 
sectors, including forest growth and yield models, process models, described 
by Landsberg and Sands (2011), systems models and logic models (Millar et 
al., 2001). Landsberg and Sands make a number of assertions with regard to 
general forestry modelling (explained in section 2.2.2). They explain that one 
of the main reasons for developing a model is to help make sense of 
interrelated activities (Landsberg and Sands, 2011).
Process modelling can be used to improve understanding and as a theoretical 
framework around a series of interrelated events and activities^ (Green and 
Rosemann, 2000)^. Process modelling is particularly useful to integrate 
various physical parameters which influence vegetation growth (Landsberg 
and Sands, 2011) and, whilst regeneration practitioners are less concerned 
with forecasting or maximising the productivity of the trees they plant, they are 
concerned with the successful establishment of greenspace. Therefore, 
process modelling offers an approach to integrating stages in the regeneration 
process to develop an understanding of parameters which have traditionally 
been approached separately, such as site identification, remediation and site 
design. In this way, process models can help establish a theoretical basis and 
improve understanding. There are, however, limitations to process models, as 
Green and Rosemann (2000) concluded from research in the Information 
Systems sector. In their research, one of the main limitations to process 
modelling alone is that it is insufficient to model real-world application.
 ^ Process Modelling Is well established In Information Systems modelling.
 ^ For those Involved In the Forestry sector, process-based models open the w ay to useful 
predictions of the future growth rate of forests and provide a m eans of assessing the probable 
effects of variations In climate and m anagem ent on forest productivity. As such, they have the 
potential to overcome the limitations of conventional forest growth models, which are based
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Therefore, with a view to creating that which is more ontologically complete, 
the use of process modelling alongside other methods to ground the method 
in practical application is often recommended; hence the use of testing at 
case study sites and semi-structured interviews in this research (explained in 
Chapter 3.5.1).
Stages were defined by groups of interrelated activities identified as tasks; 
therefore a stage consists of a group of tasks and involves specific members 
of the project team. A task is a smaller more discrete action than a stage, 
undertaken to fulfil an activity which is necessary during the process. 
Modelling the major stages in the process for the case study sites drew on 
analysis of information from literature and interviews; it was a useful method 
of exploring the sequence of stages and tasks pursued in these projects. 
Process modelling also helped to draw comparisons between the case study 
sites.
The key findings of the process modelling were sought to identify:
• Variation across projects in the descriptions of terms.
• Commonality and variation in the main stages of regeneration.
• A common sequence of tasks and activities.
• The type of brownfield site typically selected for regeneration to 
greenspace.
• The organisations typically involved in regeneration projects to 
greenspace end-use.
• How stages early in the process of regeneration influence later stages 
and the final project.
• Potential opportunities for improvement.
Semi-Structured Interviews
To identify what activities were associated with the process of brownfield 
regeneration, set the context for the research and start to develop
on mensuration data and assume that UK climate and atmospheric carbon dioxide (C O 2) 
concentrations will be the sam e in the future as they are today.
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relationships with those involved in project delivery, semi-structured interviews 
were undertaken. Two practitioners, both FC employees, were available for 
interview concerning the projects in which they had been involved. The 
practitioner responsible for Turn Lane in Lancashire, ‘Crispin’, was employed 
as Regional Project Officer. Fie had experience of land reclamation to 
greenspace site delivery. The practitioner involved with Ivy Flill, ‘Tim’, was 
Team Leader for the London Programme. Tim had experience in regeneration 
delivery and involvement at Ivy Flill. One interview with each practitioner was 
considered a suitable number to explore their experience and gain a 
preliminary understanding of some of the real-life project delivery 
considerations. A snapshot approach described by Dey (1993) was 
considered sufficient at this phase of the research to interpret meaning. This 
approach allows probing and posing follow-up questions and is useful for 
exploration and confirmation. The snapshot approach helped to ensure that 
data analysis was manageable during this first phase of the research, whilst 
enabling the Researcher to refresh her interview skills.
The interviews were recorded using a digital voice recorder and key points 
noted (described in section 3.5.1). Semi-structured interviews were conducted 
in July 2009, following approaches described by Fielding and Thomas (2008). 
Each interview lasted approximately two hours. One was conducted in a 
Forestry Commission Office in East London, the other in the office of a design 
consultancy in Manchester.
Practitioners were selected to participate primarily because of their 
involvement with the case study sites and met four criteria:
1) project delivery experience at the case study sites,
2) an employee of the Forestry Commission,
3) willingness to participate in the research, and
4) actively involved in land regeneration.
The practitioner needed to have experience of project delivery and be an 
employee of the FC to fulfil the overall aim of this research, i.e. to understand 
brownfield regeneration from the perspective of the practitioner involved and
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improve the likelihood that the research findings would be applicable to future 
projects. It was suggested that it might be possible to discuss and explore the 
process of brownfield regeneration in greater detail with colleagues who were 
working within the same organisation, compared with those working in other 
organisations, and thus be able to access project documents. However, it was 
apparent from the review of literature that, whilst there had been considerable 
activity in the past, such as those programmes co-ordinated by English 
Partnerships and the Coal Authority, there were only a few organisations 
actively involved in regeneration projects of this type. Furthermore, much of 
the expertise in this area was developed with input from the FC.
The case study materials and informal interviews with practitioners helped set 
the context for the research. Questions were designed to elicit conversation to 
develop an understanding of the practitioners’ roles and responsibilities and 
discuss the stages in the process. The insights generated through discussion 
helped to understand delivery from the perspective of two experienced 
practitioners and informed the development of the generic model (version 1). 
For Turn Lane, it was also possible to have informal discussion with the 
consultants who undertook community consultation to help clarify their 
involvement and contextualise their work. The review of the case study sites 
also verified the degree of accuracy and the level of detail of existing 
descriptions of the process presented in project documents.
4.1.2 Findings
This section summarises the findings of this first research phase, the context 
for regeneration in the FC, stages in the process of regeneration for the case 
study sites and a comparison of the stages in the process. Insights generated 
from the two interviews with practitioners are also presented.
Previous Work to Understand the Regeneration Process 
The findings of the literature review indicate that brownfield regeneration is 
recognised as a complex process which typically consists of multiple sub­
processes, as previously reported by Nolan (1999). Each stage in the process 
has a potential level of complexity, is dependent on other stages and consists
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of multiple tasks. Breaking regeneration into component parts enabled the 
identification of key decision-making points. A review of the descriptions of the 
process in the literature (described in section 2.2.4) revealed that none 
represented the process in its entirety, i.e. from concept through to 
termination"^. In addition to this, the role of project management in the process 
is yet to be fully recognised. For example, there is no reference to the use of a 
generic project management method such as PRINCE2 (OGC, 2007) in any 
of the documents about regeneration to greenspace.
There is considerable variation between the literature concerning the start- 
point and end-point of brownfield regeneration. Similarly, the descriptions of 
the stages, tasks and the order of tasks vary. A review of the stages adopted 
to deliver the three case study sites clarified what happens and when, under 
real project conditions, to better understand how projects are approached in 
practice.
Case Study Sites
Following a review of literature, case study materials and information from 
practitioners, the process of regeneration for the three case study sites was 
mapped in order to compare stages. For example, at Turn Lane, public open 
space was created on two former landfill sites in around 2008. Sand and soils 
were imported to the site and used to form a substrate in preparation for 
planting over 12,000 trees and shrubs. Infrastructure was installed, including 
cycle routes, pathways, bridges and a viewing point of the West Pennine 
Moors. According to Jones (2010), the local community were involved in the 
planning and planting and the site now offers sensitively connected habitat 
with wild flower areas and is used as an education resource.
Several stages were required to regenerate Turn Lane. The process 
developed by the FC in Northeast England grouped work into the major 
stages; site investigation, consultation design and contractual arrangements.
In the case of regeneration to greenspace, ‘termination’ of the project refers to the point at 
which the site is considered restored, i.e. vegetation is successfully established on site and it
114
delivery and implementation. Development work continued after the site was 
opened to the public. Community consultation was undertaken by consultants 
who involved local residents and other stakeholders to inform site design. The 
project delivery plan (Gantt chart) for Turn Lane shows that the process 
consisted of over 100 tasks of varying duration. The majority of the tasks took 
two or three days, although some longer tasks such as legals' extended over 
several months. According to the practitioner interviewed, ‘legals’ is a term 
used to describe the work needed to establish who the landowner is and 
produce contracts to take on site ownership; the task is associated with a 
large contingency for both time and budget (see Figure 4.2).
Site Investigation
Legal Requirements
Stage 1 Form Steering Group
Project Management
Community Consultation
DesignStage 2
Contracts
Permissions
Earthworks and Civil engineering
Prepare Tender Pack
Health and Safety
Stage 3 statutory Obligations
Implementation
Landscaping
Figure 4.2 Simplified process model for Turn Lane
Analysis of case study literature revealed that sites:
■ were identified for regeneration through strategic identification 
processes at regional level, through the use of a site selection tool 
which used multi-criteria analysis or as an ad hoc project,
is handed over for managem ent within the Forest Estate, typically 5-15 years after 
regeneration.
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■ were often selected at a programme level rather than a project level,
■ had an industrial history of mineral extraction or works, followed by 
refuse disposal,
■ were selected to deliver social and environmental benefit to those living 
in and around the local area.
In addition, these sites were:
■ sometimes selected through a regional strategy because of access 
potential and the prospect of connecting communities that would 
otherwise be geographically and/or socially divided,
■ typically regenerated in three or four major stages which had similar 
characteristics,
■ not exclusive to any one type of brownfield; however, landfill and 
contaminated sites were common in literature and all three case study 
sites were landfill,
■ regenerated by a public body and the work justified on the grounds of 
delivering public benefit and to create habitat for wildlife,
■ bereft of documentation detailing post-regeneration activity, such as 
management, maintenance or ‘lessons learned’.
Generic Process Model
A generic model of the process of brownfield regeneration to greenspace 
based upon the models developed for the three case study sites and 
descriptions in the literature was developed. The process was mapped to 
show four stages after Doick and Hutchings (2007), shown in the generic 
process model in Figure 4.3. The tasks associated with each stage were 
mapped to show what happens, when, and what is required to progress to the 
next stage. The major stages in the process follow those presented by Doick 
and Hutchings (2007) because they best fit the descriptions of regeneration 
practice in this first phase of research. Additional information revealed through 
the review of literature and project documents was added to create a more 
comprehensive model of the process of brownfield regeneration to 
greenspace through the addition of tasks in four main stages.
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Stages in the Process
Identification and Reclamation: interviews with practitioners suggest that, in 
practice, there appeared to be some degree of overlap between reclamation
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and other stages. At all sites, site investigation which was undertaken as part 
of the reclamation stage informed the site design. There was more emphasis 
on remediation at Turn Lane; this was a reflection of the programme in the 
North West which focused on severely degraded, heavily contaminated sites. 
Once remediation of Turn Lane was complete, the type and order of activities 
that followed were similar to other sites: preliminary activities, soil 
assessment, survey, community engagement and design, reclamation and 
implementation and development, followed by public use of the site.
Consultation and Design: at all three sites community engagement activities 
informed site design; this followed on from the site identification stage. 
Consultation and Design was often run in parallel with remediation because of 
the associated time periods required to regenerate a site (sometimes over a 
year). Community consultation involved events and activities to inform site 
design and development. Interviews revealed that the timing and approach 
varied between the case study sites.
Implementation and Delivery: all three of the case study sites were capped 
landfills and soils were imported and deposited prior to vegetation 
establishment. The delivery stage built on consultation activities during the 
preceding stage and the community was encouraged to get involved in 
activities such as tree planting.
Management and Maintenance: vegetation was established successfully at 
Turn Lane, Heron Green and Ivy Hill (National Urban Forestry Unit, 1999; 
Dudley, 2003; Forestry Commission England, 2008; Putwain et al., 2003). 
However, whilst young trees were planted, interview data revealed that the 
beat-up rate varied considerably between the sites, which is significant as 
their establishment success is a good indicator of their long-term survival 
prospects (Bending and Moffat, 1997). For example, for one site it was 
reported that the beat-up rate® was in the region of 60%, which, compared to
 ^The beat-up rate refers to the percentage of trees which die or are severely dam aged and 
need to be replaced each year following planting.
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forestry beat-up rates of around 10-15%, highlighted the extent of potential 
improvement.
4.1.3 Reflection
This work phase revealed that although the FC remained actively involved 
with brownfield regeneration, the large programmes consisting of multiple 
sites had been completed and were under management alongside the rest of 
the public forest estate. There continued to be an active, on-going programme 
of regeneration in London and Glasgow, with prospective acquisition of new 
sites anticipated at the time of this research. The model, at this stage, was 
based on insight from three main case study sites. The research and the 
generic model were presented to peers at the British Land Reclamation 
Society (BLRS) Conference in Glamorgan in 2010 (refer to Annex 1). 
However it was not known if the model was yet fit for use at a case study site, 
i.e. to guide the regeneration of a site.
4.1.4 Summary
The development of version 1 highlighted both commonality and variation in 
the stages and order of stages. There was evidence of commonality in the 
activities undertaken in these types of project even where terminology varied. 
On one occasion, project documents describing the process undertaken to 
regenerate the same site used different terms to describe the same activities; 
furthermore, the practitioner involved also used different terminology. This 
variability in terminology can lead to confusion in meaning (explained in 
section 1.1), which was also evident through discussion with practitioners.
The generic process model was developed to describe and map the main 
stages in the process, in response to limitations of practice and issues in 
delivery of regeneration projects (explained in Chapter 2). By amalgamating 
case study experiences, the generic model (version 1, presented in Figure 
4.3) was intended to enable those practitioners new to regeneration to 
envisage the main stages in the entire regeneration process and share in the 
insights of others. A task list was produced; it presents all the tasks commonly
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associated with regeneration, although not necessarily defined by the ‘stages’ 
of the process model. A list of issues common to the delivery of regeneration 
projects was developed (presented in Annex 1, Table 1).
This work phase identified multiple opportunities to improve the regeneration 
process and potential to support those involved. It confirmed that regeneration 
often continued according to local expertise and that this was often different 
from best practice and descriptions presented in guidance. It was also 
observed that descriptions of issues or lessons learnt were often absent. 
Further development of the model (version 1) was therefore required to better 
understand any disconnect between real project delivery practice (identified 
through this work phase) and ‘ideal’ regeneration practice according to 
guidance. The rationale for the peer review was to seek feedback on the 
model ahead of application, from peers and experts with professional 
experience of regeneration delivery, to ensure it was fit for application at an 
active site. The development of version 2 through peer review is described in 
the next section.
The work described in this section was presented to practitioners alongside 
the wider constraints in delivering project sustainability, at a major 
international conference in Glamorgan in 2010 (Annex 1). By presenting the 
first version of the model at the conference, it was hoped to assist 
practitioners new to brownfield greening and to promote awareness of 
opportunities to improve practice, in those organisations active in 
regeneration.
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4.2 Peer Review: Version 2
The second phase of work furthered the earlier work by subjecting the model 
(and task list) to scrutiny through peer review with experts working in 
community forestry, research, land regeneration and reclamation. The aim of 
this work phase was to produce a revised version and ensure that the model 
was fit for application, and to better understand regeneration from the 
perspective of peers. By capturing expert advice to inform a revision of the 
model and task list, and preferential ordering of generic tasks, it was hoped to 
better understand the apparent disconnect between practitioner descriptions 
of the process and those presented in guidance. It was also hoped to facilitate 
discussion about regeneration, practical application of guidance, best practice 
and barriers to delivering greenspace.
Peers were chosen to ensure the model was fit for application and better 
understand the process because of their expertise. At the time of this 
research, Cropp et al. (2010) explored how experts in brownfield remediation 
made decisions compared with non-experts, which supported work by Klein 
(1999). Cropp et al. (2010) used linear regression analysis and qualitative 
data to better understand the variability in site assessment decision-making. 
Their study demonstrated that experienced assessors of risk of land 
contamination focus on a few key aspects of the information available to make 
an assessment. The qualitative data collected in their study was reported to 
support a more holistic decision-making process which, in turn, supported 
Klein’s finding that pattern recognition is one of the key skills that comes with 
expertise. Klein found out how experts from a range of disciplines are able to 
generate a good workable solution to a problem, first time around, even under 
time pressure (Klein, 1999). Furthermore, he established that experts do not 
need to generate lots of options to reach a solution, because they can draw 
on their experience to imagine the scenario. In light of these studies it was 
suggested that, in imagining the regeneration process presented in the model 
(version 1), peers with expertise in regeneration would be able to spot
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weaknesses and ways to avoid them, and provide valuable insight into 
regeneration delivery in doing so. Any preferential ordering of tasks and 
stages suggested by peers would support efforts to refine the model and 
prepare it for application at an active site.
The descriptive model was important to start to make sense of interrelated 
activities, sequencing, dependencies between stages and tasks and to start to 
understand the impact of internal and external factors on regeneration.
4.2.1 Development of Version 2: Overview
Experts at Forest Research who were involved in regeneration to greenspace 
projects were identified during the first phase of this research. The 
Researcher explained the nature of this research phase to them, to gauge 
whether they would like to be involved in a review of the model. All four 
participants who were identified and approached had a strong appetite to 
participate; they could see a need to ensure the model was fit for testing at the 
case study sites and that this was an opportunity for their experience to inform 
development.
The process model, the task list and a list of questions were sent to the peers 
two days in advance of interviews to permit deliberation (these are presented 
in Annex 2). The model shows four stages of regeneration: 1) Site 
Identification, 2) Consultation and Design, 3) Implementation and Delivery, 
and 4) Sustainable Management. The task list presents all the generic tasks 
and sub-tasks usually undertaken. Not all tasks are required in all 
regeneration schemes, but they should be considered. The task list shows 
nine major tasks: 1) Pre-Project Planning, 2) Project Management, 3) Site 
Selection 4) Site Investigation, 5) Site Remediation, 6) Consultation, 7) 
Design, 8) Site Reclamation, and 9) Move into operational stage. The model 
(version 1) was used as a prompt for discussion alongside interview questions 
(interview methods are explained in 3.5.1).
122
Interviews
Peer review of the model and task list was conducted during semi-structured 
interviews at Alice Holt Research Station in Surrey. Interviews with four 
experts were conducted, lasting approximately two hours each, during 
October 2010. Peers with expertise in brownfield regeneration to greenspace 
were selected to participate using two criteria: 1) experience in an advisory or 
research capacity in regeneration to greenspace projects, and 2) willingness 
to participate in the research. Expert 1 is a professor with over 30 years of 
experience, who has published extensively on land reclamation, soil 
sustainability and related topics. Expert 2 has been working as a land 
regeneration biogeochemist for six years in an advisory and experimental 
capacity and has a doctorate in a related subject, working under Expert 3 in 
the Land Regeneration and Urban Greenspace Research Group. Expert 3 has 
18 years of experience, delivering integrated research across the land 
regeneration and urban greening programme. Expert 4 is a Social Scientist 
who has six years of experience in the Social and Economic Research Group; 
responsibilities include management of a variety of social research 
programmes in support of sustainable land use in UK and Europe.
Questions
Question one focused on the stages in the process as it is undertaken now. 
The model (version 1) was presented to experts who were asked if they would 
order the stages differently and if so, explain why and what order would be 
preferable. Question two concerned the tasks in the process, using the 
generic list of all tasks and sub-tasks. The task list was presented to experts 
who were asked if any tasks were missing and if so to identify these; if the 
order of the tasks could be improved, what order might be preferable.
Data and Analysis
Interviews were recorded using a digital voice recorder and transcribed into 
MS Word documents. Data management and analysis was undertaken using 
the approach explained in section 3.6. The transcriptions of qualitative data 
were codified and entered into MS Excel to compare comments. Qualitative
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data was grouped according to ‘stage’ and whether the point related to 
‘model’, ‘management’ ‘changes’ (to the model or task list) or ‘other matters’. 
The interviews provided a framework to undertake themed analysis, explore 
the model, the task list and wider considerations.
4.2.2 Findings
The emphasis of discussion was on changes to improve the model and task 
list. The comments were categorised by main topics related to project 
planning and project delivery: leverage points, decision-making points, notes, 
advice to practitioners, future work needs and changes (to the model). The 
main discussion points were also categorised by each stage in the process to 
show which stages were discussed most and in relation to which topics. 
Analysis revealed that, above all, by far the greatest emphasis was on 
changes to the model, followed by topics or areas of concern about which 
practitioners needed a greater awareness. There was also consensus 
amongst peers that there was a need for improved practitioner support. There 
was some discussion about pre-project start tasks, leverage points and site 
investigation. However, there was also discussion regarding project 
management, site management, consultation, reclamation and remediation.
Changes to the model and tasks list
Peers suggested distinct changes to the model and task list. In doing so they 
described the fact that there are a number of 'programme level activities' in 
regeneration including political considerations, communication and marketing, 
which are best grouped as a new stage of programme level activities. This 
research phase revealed a new stage in the process (provisionally called 
‘Stage Zero’), which consisted of activities undertaken at the start of a project 
which have an important impact on the process and could therefore be 
grouped on their own. Other improvements were made to the model and task 
list. For example, a number of overhead tasks which run through the entire 
process were added, such as project management, communication and 
engagement and monitoring and evaluation. Furthermore, the model and task 
list were edited to reflect statutory requirements, such as EA guidance
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(CLR10, CLR11) (Environment Agency, 2004). The revised version of the 
model is presented in Figure 4.4.
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Figure 4.4 Revised model (version 2, informed by the peer review)
Peers with expert insight
Peers were able to consider the nature of the stages and tasks, whether they 
should be discreet or integrated and how they related to project aims and 
objectives in practice. Analysis of data from interview discussion revealed that 
peers were able to:
• deliberate on the sequence of stages, tasks and an on-going
programme of interventions, using version 1 of the model as a prompt,
• reflect on their expertise and involvement in regeneration to reveal
opportunities to improve practice,
• identify those aspects of regeneration where practitioners needed a
greater awareness, to improve project delivery.
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• suggest modifications (for example, feedback loops and links between
tasks, to show recurring and cyclical activities).
There were areas of consensus as well as disagreement about possible
changes to the model. Alternative ways of presenting the model (other than 
the diagram and table formats used thus far) were discussed. One expert 
explained that the model is important to provide a framework for practitioner 
discussion; another said:
“...for presentation purposes, tasks are shown to arise sequentially 
whilst In real life the tasks overlap and are interrelated like a spider’s 
web, which practitioners should be able to appreciate unprompted”.
Expert 1, Interview 1, October 2010.
Where there was consensus or repeated rationale for a certain change, the 
model was revised to reflect suggestions made by peers.
4.2.3 Reflection
Peers were keen to be involved in the research and supportive of developing 
a model that could be used by practitioners; they could see that there were 
opportunities to improve practice. The consensus was that version 1 would 
indeed assist practitioners; however, they suggested that including the 
changes they proposed to produce version 2 would improve the model, prior 
to application at a case study site. Peers were keen to see the model applied 
to inform a new site.
This research phase confirmed wider support for the overarching aim of this 
research project; peers, some with longstanding involvement in regeneration, 
agreed that a better understanding of the process was needed and that there 
were opportunities to improve delivery. The insights generated through this 
and the first phase of work highlighted that the point at which practitioners 
undertake project delivery planning was a particularly important point in 
preparing for project delivery and was singled out as a potential opportunity to 
apply an intervention. In particular, this research phase revealed that peers 
with expertise in regeneration thought practitioners needed to improve their
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approaches, despite the availability of practice notes on the technical aspects 
of regeneration practice. Peers referred to issues and problems associated 
with the realities of regeneration practice which, despite a review of project 
documents, had not been identified during the first phase of this research.
4.2.4 Summary
In accordance with Seale (1999), peer review was a practical way of 
enhancing the study. The improved model and task list captured expertise and 
expanded version 1. The insights generated clearly demonstrated the ability of 
peers to envisage how future application of the model would influence a 
practitioner using it, from which they deliberated scenarios and suggested 
improvements. This research phase supports the work of Klein (1999) and 
Cropp etal. (2010). A better understanding of the stages and tasks associated 
with regeneration was generated through interviews with peers; this informed 
a preferential ordering of the tasks and filled gaps in version 1. The changes 
suggested were used to produce version 2 in Microsoft Excel and then version
3. Version 3 was created as a template in Microsoft Project in order to show 
task dependencies (links between the tasks). The model (version 3) (Figure 
4.5) was considered appropriate for application at an active case study site.
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At this stage of the research, practitioners responsible for delivery of active 
programmes in London and Glasgow (identified during the development of 
version 1) were approached. These practitioners were asked about 
application of the model at a prospective active site, when the said site might 
become available and when they might consider planning for delivery. Details 
concerning the potential sites were listed alongside anticipated timings, to 
create a shortlist of prospective sites scheduled within the window to test the 
model.
The work in this section was presented at the Engineering Doctorate 
Conference at the University of Surrey in 2011 in the form of a conference 
paper (presented in Annex 2), in which both of the models referred to in this 
section can be found.
128
4.3 Testing Version 3 at Case Study Sites
This section explains work to apply version 3 of the model in order to test its 
use, observe the intervention (the model) in practice and identify opportunities 
to make further improvements. Testing’ refers to the application of the model 
by a practitioner to inform the project delivery planning they undertake for a 
new site (i.e. a case study site) and the collection of data (using methods 
presented in Chapter 3) in order to understand the influence of the model 
within the scope of the study (expanded in this section). This research phase 
also sought to improve understanding of what happens in practice at active 
sites. First the methods used to test the model are described, followed by a 
summary of the main research findings and a reflection.
This research phase set out to ‘Apply the model to a case study site to 
examine its strengths and weaknesses in filling gaps in understanding and 
helping to deliver a project to regenerate a site to greenspace’. A matrix of 
different research methods was constructed and the strengths, weaknesses, 
opportunities and threats of each were analysed to identify which would be 
most appropriate to meet the aim. The advantages and disadvantages of each 
method were considered (presented in section 3.5) to clarify which method 
provided the flexibility required to enable practitioners to choose the site, 
observe practice and capture regular feedback concerning project delivery 
planning and use of the model, during its application.
Testing the model involved three linked components:
1) Application (by the practitioners) at a new regeneration site, using the 
model as a template for project delivery planning;
2) Semi-structured interviews to better understand project delivery planning 
and practitioners’ use of the model;
3) Field notes and observation of project delivery practice.
Planning is defined by the ARM (2006) as:
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“the process of identifying the means, resources and actions necessary 
to accomplish an objective”. (APM,
2006)
Project delivery planning involves the identification of the tasks needed to turn 
a brownfield site to greenspace and grouping these into major work packages 
referred to in this research as ‘stages’ (defined in section 4.1.1). This requires 
a number of activities, such as estimation of cost, time and resources and 
producing a schedule to meet the aims of the project, on time, within budget 
and to the quality required. ‘Project delivery planning’ and ‘practitioner use of 
the model’ are potentially broad subjects. A framework of subjects within the 
scope of this work phase was constructed to inform the interview questions 
(topic guide), contain the potential research topics and provide some focus. 
The framework of subjects consisted of significant topics and lists of sub- 
topics for investigation through components 2 and 3 during testing at active 
sites.
The main topics encompassed:
• Identify opportunities to improve the process model,
• Identify strengths and weaknesses of using the model,
• Identify threats to using the model,
• Identify opportunities to improve regeneration to greenspace projects,
• Estimate project planning efficiencies and constraints due to the model
use.
A short-term study plan was prepared in accordance with Forest Research 
Quality Assurance Guidelines. All relevant documentation to test the model 
met the research plan requirements for Forest Research, Forest Research 
Standard Operating Procedures, Health and Safety, and Risk Assessment.
4.3.1 Development of Version 3
This section presents the methods chosen to test the model and further 
understand the regeneration process from the perspective of those
130
responsible for project management and delivery. This section explains why 
each method was selected for application in this research. First, the selection 
of case study sites is introduced, after which a brief description of semi­
structured interviews, field notes and observation are explained (to further 
detail methods explained in section 3.5).
Application at Active Case Study Sites
At this stage of development, two years into the research project, practitioners 
working on regeneration projects in the FC were aware of this study and a 
network of contacts had been established within the organisation. One 
practitioner expressed an interest in applying the model (during development 
of version 1) and peers had encouraged its application at an active site. 
Practitioners who were involved in active programmes were approached and 
asked to confirm if they were willing to be involved. All practitioners were:
1) employed in a project or programme manager capacity in regeneration 
to greenspace projects,
2) expecting to undertake project delivery planning for a new site within 
the six month period / before February 2012.
There was a considered rationale for both criteria. Firstly, each practitioner 
needed to be in the role of project or programme manager, since it is these 
individuals who are responsible for project delivery planning. Secondly, they 
needed to expect to plan a new site within the ‘testing window’ assigned for 
this research study.
Practitioner 1 (Tim) was (at the time of the research) a Team Leader and 
Project Manager with four years of experience in the regeneration sector; he 
was involved in work to develop version 1. Tim had regenerated a landfill site 
to greenspace, specifically open space with areas of community woodland 
and was managing several regeneration projects which were at the ‘project 
delivery planning’ stage. All projects he was involved with were on former
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landfill sites. Practitioner 2 (Dennis) is a Programme Manager with three 
years’ experience in the regeneration sector who led the reclamation of a 
landfill site to greenspace (community woodland) (Greenwood) and was 
responsible for project managing multiple regeneration projects at the 
planning stage, including a former landfill site to community woodland and 
several sites listed on the contaminated land register (Birch Park and Cherry 
Lane). Practitioner 3 (Andrew) is a Managing Director of an Environmental 
Consultancy with eight years’ experience in the regeneration sector. Andrew 
had regenerated a landfill site to greenspace, specifically community 
woodland and worked previously as a Team Leader and Project Manager 
before he was succeeded in the role by Practitioner 1. He was involved with 
several regeneration projects through contract work, some on contaminated 
land. All practitioners were actively involved in regenerating at least one of the 
case study sites. During the application of the model at active sites, the 
Researcher encountered other practitioners involved in these projects during 
site visits and meetings and through email correspondence and exchange of 
project documents. These practitioners occasionally made noteworthy 
statements or revealed insights in relation to this research which were noted 
and taken into account. They include Practitioner 4, Toby, a project manager 
for Cherry Lane and Practitioner 5, Angela, a consultant Landscape Architect 
working on several sites in the Glasgow Programme.
Practitioners were approached to confirm what sites were scheduled to be 
regenerated and when. Four sites, likely to be planned during the designated 
test window, were identified. The research project was carefully explained to 
each practitioner, after which they were sent a copy of the model, given time 
to consider it and then asked to confirm if they would like to be involved in 
testing. Each practitioner was instructed to look at the model in detail with a 
view to taking on a named ‘new site’ and to apply it in the form of a template, 
the basis for a plan for a new site. The template could be applied as they saw 
fit (i.e. as they would like), either as a direct template over which they added 
detail about their site or as the basis to inform a plan. The model was 
accompanied by a set of notes which was an exact copy of the information 
embedded within the model. The information embedded within each stage
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included: a list of tasks involved, a short description, status, inputs, outputs, 
implications, skills required and recommended reading. Similar categories of 
information were presented for each task. The model (Figure 4.5) was 
accompanied by a file of ‘supporting information’ which contained best 
practice guidance and several publications referenced in the ‘further 
information’ for the stage associated.
In the spirit of action research enquiry, case study sites were chosen by the 
practitioners, as it was thought they were best placed to identify what site they 
expected to plan within the testing period. To fit with the objectives of this 
study, the sites had to meet four criteria:
1. The site is (or was historically) brownfield, contaminated or derelict land 
(this criterion includes landfill).
2. The FC had taken an active interest in site acquisition, a management 
agreement, lease or ownership agreement, alone or in partnership with 
other organisations.
3. The FC had, at the very least, entered into some form of preliminary 
negotiation with the landowner and/or pursued a land management 
contract with intent to establish woody vegetation and/or community 
woodland on the site at a future date. Sites were characterised by the 
sign-off of the Project Initiation Document by the Forest Enterprise 
Management Board within a +/-6 month period of the testing period.
4. The practitioner responsible for ‘project delivery planning’ had 
scheduled to plan at least one site which met the criteria during the 
testing period and was willing to participate in the research.
Both of the case study sites chosen by the practitioners met each of the four 
criteria. The site considered retrospectively by Andrew also met each of the 
four criteria.
Semi-Structured Interviews
Semi-structured interviews were used to track the use of the model at the 
case study sites and identify emerging strengths, weaknesses, opportunities 
and limitations. Regular interviews provided an opportunity to discuss project
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delivery planning and delivery progress in order to identify issues and 
opportunities to improve the model and potentially identify improvements to 
the process of regeneration project delivery planning. This method was 
chosen because the approach is flexible and there is scope to explore issues 
in depth through the use of probes (Patton, 2002). A standardised interview 
approach was followed wherein the same questions were posed to each 
practitioner. Additional questions were used to check understanding.
Interviews were held every six to eight weeks for a total of six months, 
between July 2011 and February 2012. Interviews were conducted using 
teleconference facilities or in person at Forestry Commission Offices in East 
London or East of Glasgow, for 1-2 hours. Each interview followed an 
interview guide and was recorded using a digital voice recorder. Audio 
recordings were transcribed in full and in accordance with Forest Research 
Standard Operating Procedure. An interview interval of 4-6 weeks was 
considered a suitable time period for practitioners to undertake project 
delivery planning and to enable continuity between interview conversations, 
without burdening the practitioners involved. Interviews were scheduled to 
continue until saturation point, i.e. the point at which there was no new 
knowledge to be gained through further interviews (Bloor and Wood, 2006) or 
the end of the six month testing period, whichever was the sooner. Eight 
interviews were conducted for each case study site. At the end of the testing 
period, practitioners were asked if they would be willing to attend a workshop 
to discuss their experience, the future output style of the model and any 
specific matters they were keen to pursue in the company of other 
practitioners (as explained in 3.5.3).
During the first few interviews it was apparent that practitioners had a good 
understanding of the overall aim of the research; they took action to try and 
support the Researcher in her endeavours. Both practitioners who were 
‘testing’ the model independently deliberated on how they might support the 
research (in addition to ‘testing’ the model); they offered to put the Researcher 
in contact with various members of their project teams and suggested 
opportunities to visit an active site within their programme to explain what they
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were doing. These suggestions were well received by the Researcher as a 
sign of collaboration and endorsement of the research. Field visits were 
accepted and benefited the research (as explained in later in this section).
The focus of the questions shifted during the course of the interviews. Initially 
the focus was on project delivery planning and general background to the 
sites, practitioners’ experience and support needs. Flalfway through the 
testing period, the emphasis shifted towards the progress made since the last 
interview was conducted, revisiting issues discussed to explore changes and 
explore what was causing delays to planning, delivery and how others 
influenced project delivery. The focus shifted again towards the end of the 
testing period onto ‘benefit delivery’ and what lessons, if any, were being 
learned, when, by whom and what mechanisms might prove beneficial to 
share experience within the organisation.
Interviews followed the corresponding interview guide in accordance with 
Forest Research social research ethics (Ambrose-Oji, 2010) and Forest 
Research Standard Operating Procedure for recording, saving and managing 
data (explained later in this chapter in section 4.3.3). Data and information 
relating to this research was recorded in a Research Notebook® shelved with 
project documents at Alice Flolt Research Station.
Preliminary analysis of the transcribed interview data was undertaken on an 
on-going basis to:
1) Review each practitioner’s individual experience of using the model.
2) Develop questions for subsequent interviews.
3) Identify whether there was a need for future collaborative discussion and if 
so:
i) Identify areas upon which there was consensus.
ii) Collate and compare practitioners’ requests for discussion topics.
® Data and information relating to this research w as recorded in a Research Notebook 
following Standard Operating Procedure S O P 0005v3. Electronic capture and filing of 
reference materials used and data obtained from transcription of interviews w as organised  
and stored in accordance with S O P 0119 and SO P0127v2.
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iii) Identify potential changes to the model and its strengths and 
weaknesses.
Interviews followed a corresponding interview guide, presented in Annex 7.1. 
Field Notes and Observation
Field notes are written accounts of observable experience and connections 
between observed exchanges and practices (Berg, 2009) (see section 3.5.2). 
They can provide additional information about case studies (Yin, 2009). In this 
research phase, visits (suggested by practitioners testing the model) were 
made to active sites at various stages of reclamation, including those on 
which the model was applied (case study sites), alongside other sites in the 
London and Glasgow Programmes where work was more advanced. Site 
visits were undertaken to observe practice on nine different sites (three of 
which were undergoing regeneration) and to prompt discussion about how 
project delivery plans were translated into practice: for example, observations 
of operational practice, site conditions, materials distribution, storage and 
movement, people on site and issues. For an example, refer to Plate 4.1 
Complete cultivation being undertaken, and Plate 4.2 which shows armoured 
ditches newly installed on site (February 2011). Observations and field notes 
were written up following each visit, following the approach recommended by 
Berg (2009), namely: date, time and location of the observations, detailed 
descriptions, analytic notes and (short) subjective reflections.
Ahead of analysis, the Researcher took time to familiarise herself with the 
notes and observation data she made in the field and used a computer 
software programme (NVivo 9) to help manage the notes, following an 
approach recommended by Dey (1993). Data was stored in a format which 
facilitates analysis, initially filed as a complete interview for each case study 
site, logged in chronological order with a file name to support retrieval; i.e. one 
which made reference in coded format to the interview number, date, 
practitioner(s) and site(s) discussed, with interview questions embedded 
within the transcript (Dey, 1993). All transcribed interviews were transferred to
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NVivo for analysis, alongside selected field notes, selected observations, 
sections from the research notebook and all email correspondence 
concerning the programmes in which case study sites were located.
«
Plate 4.1 Complete cultivation in progress (February 2011)
137
Plate 4.2 Newly installed armoured ditches (February 2011).
Quality Assurance
Discussion, transcription and analysis were undertaken in line with the Joint 
Code of Practice for Research (Defra, 2012) and followed Forest Research 
standard operating procedures and quality assurance systems for the 
following: Use of a Research Notebook to record experimental information 
(SOP0005) (2006), Writing plans for short-term studies (SOP0118) (draft). 
Archiving records, samples, data, and emails on the completion of an 
experiment or another study (SOP0119), Protocol for naming electronic files 
containing assessment data (SOP0127), Interviewing for Social Research 
(SOP0537) (draft). Preparing and running participatory focus group and
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discussion group research (SOP00067), and for the creation and maintenance 
of plan folders (SOP0081). This research followed the ethical considerations 
for conducting social research (Ambrose-Oji, 2010).
This section has described the methods used to test the model at the case 
study sites and why they were appropriate to use in this research. The next 
section will introduce the case study sites chosen by each practitioner (further 
to descriptions of the case study areas presented in section 3.3.2) and then 
summarise the main findings of application of the model to these sites and 
how this led to further development and insight into practice.
4.3.2 Application at Active Case Study Sites
This section will introduce the case study sites used in this study and then 
briefly summarise the application of the model and practitioners’ use of the 
model. Tim and Dennis each applied the model to a site in their programme. 
The case study sites are situated in two FC Regeneration programmes. East 
London and East of Glasgow City. Both sites were previously used for gravel 
extraction and subsequently as a landfill. Public greenspace end-use was 
proposed for the case study sites: Trout Farm (Case Study Site 1) and 
Greenwood (Case Study Site 2).
Case Study Site 1: Trout Farm
Trout Farm is expected to become part of the local community forest; the site 
is around 20 ha and is located in East London. The site was previously used 
for gravel extraction and subsequently as a landfill; however, the site owners 
proposed public greenspace end use in 2011. The FC had entered into 
negotiation with the operators to manage the site for public benefit with 
potential Short Rotation Coppice (SRC) (biofuel) and habitat for wildlife, with 
an emphasis on regenerating the site to provide a link between two other 
sites. The site is part of a plan to link a number of sites to create a chain of 
greenspace which, in the long term, will create a swathe of green 
infrastructure out from the capital city to the east, crossing the M25 
(motorway) and extending into Essex. The aim of the project is to enhance the
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local area and create accessible public open space for recreation, amenity 
and wildlife and serve as a strategic link between two other sites.
Case Study Site 2: Greenwood
Case Study 2, Greenwood, is a 100 ha site located five miles outside 
Glasgow, Scotland. The site is one part of a four-part landfill site, which has a 
four-phase restoration plan. Phase 1 has been completed (2010-2011); this 
involved regeneration of an inert section of the site to woodland end-use by 
the FC (Phase 1). Phase 2 Tip will be regenerated once landfill gas stops 
venting. Then Phase 3 and the central section will be reclaimed. The land in 
Phase 1 was acquired through a lease agreement for restoration for public 
benefit and to create wildlife habitat. In preparation for planting, sand and soils 
were imported to the site to form a substrate for trees and shrubs. The site 
was fenced and infrastructure installed, including swales, drainage ditches, 
paths and a small car park. The area was planted and fenced to protect the 
trees during establishment. The site was designed for community woodland 
and wildlife. A similar approach to that adopted for Phase 1 was proposed for 
Greenwood Phase 2; however, this would be planned using the model. In 
Plate 4.3, Greenwood Phase 1, Phase 2 is in view in the top right as the bare 
earth mound in the background.
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Plate 4.3 Greenwood Phase 1 one year after planting (Phase 2 is visible in the 
distance).
A simplified process model was developed for each site as a representation of 
the project delivery plan produced by each practitioner for their case study 
site. For example, Figure 4.6 presents the project delivery plan for Trout Farm, 
produced by Practitioner One, Tim, using the model during the testing period. 
Tim and the Researcher discussed project delivery on an ongoing basis to 
reveal examples of project delivery planning activities and wider experience.
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Site Design
Project Completion
Feasibility Stage
Map Site
PID
Overhead Tasks
Site Identification
Site Delivery
Site Management
Figure 4.6. Simplified process model for Trout Farm
The practitioners used the model and supporting notes to think through the 
order of the stages, consider what they had already done, what was left to do 
and produce a Gantt chart for the site. Tim explained that many of the 
preliminary tasks in the model focused on remediation and did not need to be 
considered at Trout Farm and, although it was useful for these tasks to be 
contained within the model, he chose to hide these from view using a roll up 
function. The main stages in the process modelled for Trout Farm and 
Greenwood (by Tim and Dennis respectively) followed the main stages in the 
process of regeneration to greenspace presented in the model.
The model and support notes were used to inform decision-making and 
produce and inform a project delivery plan and Gantt chart for each test site. 
The process was tailored to the case study site; for example, there were 
additional tasks added to the plan for Greenwood. The next section will 
summarise the main findings.
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4.3.3 Findings
This section will summarise findings and learning points from application of 
the model at the case study sites. They include project delivery planning, a list 
of suggested changes, practitioners’ involvement in the research and use of 
the model.
Tim and Dennis each applied the model to case study sites in their
programme where they were actively regenerating brownfield to greenspace; 
they were keen to be involved in the study and to use the model in Microsoft 
Project format in order to ‘test’ it. Their enthusiasm about being involved in the 
research was sustained for the duration of the testing period and continued 
afterwards. At the end of the testing period there was consensus that their 
input into the development of the model, alongside the changes they
suggested, would help to make the final output more user-friendly and tailored 
to the needs of future practitioners.
The testing phase characterised how Dennis and Tim went about project 
delivery planning prior to using the model. This revealed similarities and
differences in project delivery planning in the two programmes: e.g. the level
of detail in their plans, how they planned (collaboratively or alone, 
systematically or ad hoc) and what tools they used. The model was used, 
albeit in a rather erratic way (discussed in Chapter 6): the outputs (in the form 
of a plan and Gantt chart) were circulated amongst members of the project 
team and were distributed more widely than was anticipated by the 
Researcher. Tim explained that he planned to recommend the model to the 
Project Manager who would succeed him. This was taken to be an 
endorsement of the practical use of the model.
The model was used to inform decision-making for a number of sites, not only 
the case study sites but others in the wider regeneration programmes; Dennis 
explained that he used it to inform project plans that had already been 
prepared for Cherry Lane, for example. As the testing period progressed, the 
high level of uncertainty amongst those in the project team about exactly
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when a project might start was revealed, alongside a number of strengths and 
weaknesses of the model, which were logged for future consideration. The 
changes to the model suggested during the testing period were charted to 
compare and review at the end of the testing period. There was generally 
independent consensus between Dennis and Tim about the changes needed 
to the model and what format the final version might take. Application of 
version 3 at the case study sites, its use and evaluation are presented in 
Chapter 5.
4.3.4 Reflection
On reflection, the key learning from this phase of work demonstrated that 
practitioners were keen to be involved in the research. It revealed the 
professional commitment to improve the model, for the benefit of future 
practitioners. Tim, Dennis and Andrew took pride in their work and were 
interested in how the regeneration process might be improved in future and 
where they might contribute. To this end, it was evident that their comments 
on the model were both retrospective through their experience of delivery at a 
previous site, and prospective: project delivery planning the new site using the 
model.
It was advantageous that Tim and Dennis were given the freedom to select 
and apply the model to the site they thought most appropriate, primarily 
because it revealed the full extent of uncertainty around when a new site 
might be acquired. Through this, the tasks associated with site acquisition 
were revealed, as were the implications of delays to site acquisition. The 
insights generated are likely to be of interest to future practitioners entering 
into negotiation with external organisations concerning acquisition of sites and 
to FC policy makers, regarding future woodland expansion.
If the case study site had been selected by the Researcher, the delays to site 
acquisition and project delivery planning would have constrained the 
practitioners’ ability to apply the model during the testing period; the freedom 
of practitioners to choose any site (in their programme) which met the criteria
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(described in section 4.3.1) meant they were free to use the model to plan 
another site in their programme. This was advantageous; non-participation 
would have restricted the application of the model, removing the opportunity to 
compare approaches between two sites, between two practitioners and 
between two programmes. If they had struggled to use the model, there would 
be an alternative way to potentially engage with them about planning their site 
by directing them to support notes (in the form of excerpts from embedded 
stage and task information). However, it was not necessary to direct the 
practitioners to these because they used the model.
This work phase prompted ‘self-organisation’; three months into the testing 
period, Tim and Dennis and members of their delivery teams (made aware of 
each other’s projects through this research project) arranged to meet in East 
London to discuss active projects in their programmes. The Researcher was 
invited to attend the meeting and site visit as a participant (she attended as 
both participant and observer), and was asked to suggest agenda items so 
that the meeting might benefit this research project and contribute to 
collaborative learning.
Insights generated through this phase of research enabled a comparison 
between the regeneration process undertaken in different programmes. It 
contributed to the generation of a better understanding of real-life project 
delivery, project delivery planning and application of the model, which is 
presented in Chapter 6.
4.3.5 Summary
This section has described the main findings from testing the model at the 
case study sites: the model was used; it was reported to be useful; and 
opportunities to further refine it were identified. The interviews helped develop 
an understanding of the project delivery planning process and project delivery 
in practice. In short, different approaches to project delivery planning were 
observed with a generally higher level of detailed planning undertaken in the 
Glasgow Programme compared to the London Programme. The approach to
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project delivery planning adopted in Glasgow appeared advantageous 
compared to the approach adopted in London, as discussed in Chapter 6. At 
the end of the testing period practitioners expressed their interest in 
participating in an evaluation of the model. The next section presents the 
evaluation.
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4.4 Evaluation of Version 3
This section presents the practitioners’ evaluation of the model. First the 
methods used to evaluate the model are described; the section then moves 
on to summarise what was found, provides survey results and workshop 
findings and then presents a short reflection on this phase of the research 
study.
4.4.1 Methods of Evaluation
The aim of the evaluation was to improve the model, and in doing so, further 
understand practitioners’ experiences and support needs. A number of 
different evaluation methods were considered in order to identify which might 
be most suitable. They included: face-to-face interviews, telephone or 
conference calls, asking each practitioner to keep a weekly diary (during the 
testing period), a focus group, a workshop and a web survey. The strengths 
and weaknesses of the methods were compared. A workshop and pre­
workshop questionnaire were selected. Other methods such as the weekly 
diary were rejected because they failed to provide potential for collaborative 
learning. The pre-workshop questionnaire was chosen to help narrow the 
range of topics quickly+- and prioritise which topics to focus on in the 
workshop. The workshop was chosen because it was considered to offer the 
greatest potential for collaborative learning. Those practitioners who tested 
the model at active sites (Tim and Dennis), alongside another who reviewed 
the model from a retrospective view (Andrew) and a soil scientist with 
extensive experience of project support and on-going interest in this research 
(Karl), were invited to attend. In the spirit of an action research approach, the 
Researcher was also in a position to contribute to collaborative learning 
(highlighted in section 3.5.3) and therefore participated in the workshop 
exercises.
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Pre-workshop Questionnaire
The aim of the pre-workshop questionnaire was to gauge the range of 
opinions about the model and identify which discussion topics to pursue in 
detail at the workshop. The questionnaire was sent only to the four 
practitioners attending the workshop. As noted in section 3.5.4, questionnaires 
are useful because of the relative ease with which they can be distributed and 
responses analysed quickly. An online questionnaire was selected because: it 
could be distributed instantly to the target audience via an email link, it would 
be completed by each practitioner alone and would enable participants to 
deliberate upon their answers before responding. Completed questionnaires 
could be viewed on-line in real-time, results could be filtered and analysed 
quickly and, finally, the on-line tool was available to use free of charge through 
corporate membership.
The questionnaire was developed using an online tool (Surveymonkey). 
Questions were developed through a ‘bottom-up’ analysis of all interview data 
and key project documents. Practitioners were sent a link to the questionnaire 
a week before the workshop and asked to select answers from given 
statements or type their response into a comments box. The results were 
downloaded from the online survey tool to MS Excel. The main limitations of 
using a questionnaire were that the responses were limited to answers 
previously identified by the Researcher and constrained in number to 
minimise the time required for practitioners to complete it. Furthermore, 
questionnaires were completed alone. Whilst this gave practitioners time to 
contemplate their answers, there was limited opportunity for them to seek 
greater understanding of the question or for ‘immediate’ collaborative learning,
i.e. where a practitioner was keen to further discuss their response to a 
question they had to wait until the workshop.
Workshop
The overall aim of the workshop was to generate insights into use of the 
model (version 3) and to provide opportunities for feedback and mutual 
learning in accordance with action research orientation. A workshop was
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chosen as the most appropriate method to generate a practitioner narrative on 
multiple topics, following the qualitative research methods described by May 
(2001) and Mason (2002), to reach consensus between practitioners.
A workshop was selected primarily because of opportunities for collaboration 
and consensus building. In preference to a self-managed group (described by 
Morgan,1997), a low level moderation was chosen, so that the Researcher 
and practitioners could generate and ask questions during the workshop 
(explained in section 3.5.3) (Cronin, 2008). Preliminary analysis of project 
documents, interview data collected during the testing period and the pre­
workshop questionnaire (noted in Annex 7.2) informed the format of the 
workshop exercises.
The workshop exercises were developed to:
1. Understand practitioners' experience of using the model,
2. Evaluate model application (version 3) at case study sites, after six 
months of testing,
3. Provide opportunities for mutual learning,
4. Generate a rich description of aspects of brownfield regeneration to 
greenspace from the perspective of those responsible for project 
delivery.
The limitations of using a workshop approach were that it required 
practitioners to travel to one location, dedicate a day to this research project, 
and it was only possible to explore those topics that participants were willing 
to discuss in the presence of others. Finally, a workshop generates a large 
volume of recorded material i.e. each exercise was up to two hours in 
duration; therefore transcription was of key points only. The use of posters for 
several exercises helped to minimise the potential for interpretative bias; 
posters were pinned up on the wall and practitioners wrote their comments 
directly onto the poster or onto a sticky backed note, which they then attached 
to the poster; either way, the comments were expressed in their own words, 
rather than interpreted.
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The workshop was convened in February 2012 and followed a workshop 
guide (presented In Annex 7.3); practitioners who used the model In order to 
test It were joined by a consultant with site Investigation and delivery 
experience and a soil scientist with scientific and technical expertise Involved 
In regeneration to greenspace (Introduced earlier In this section and described 
In section 4.3). Following a review of the questionnaire responses, the shortlist 
of potential workshop exercises was put In order of priority and narrowed 
down to four; each had a specific aim:
• Exercise 1 aimed to encourage thinking about the process of
regeneration to greenspace and share experience of Issues In project 
delivery;
• Exercise 2 aimed to encourage discussion about practitioners’
experience looking at the model, using It and planning regeneration 
projects;
• Exercise 3 was to discuss the strengths and weaknesses of the model 
and future use options, and finally;
• Exercise 4 focused on benefit delivery, specifically aspirations to
deliver social and environmental gain through regeneration and where 
they might be Incorporated Into project planning.
An audio recording of the workshop using a digital voice recorder was partially 
transcribed. The transcription was saved as a word document, workshop 
notes and posters were transferred Into MS Word documents and these were 
copied to NVIvo for analysis. The main findings of the questionnaire and 
workshop exercises are summarised In the next section. A detailed account of 
the use of the model Is presented In Chapter 5.
4.4.2 Findings
This section will summarise the findings of the pre-workshop questionnaire, 
focusing on how this Information was used to develop the four workshop 
exercises. The section will then present a summary of the workshop. A 
detailed account of the use of the model Is presented In Chapter 6.
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Gauging the Range of Opinion
The primary aim of the questionnaire was to gauge the range of opinion 
amongst the practitioners about the model and project delivery planning, to 
help identify topics to discuss in more detail. Analysis of the questionnaire 
results highlighted areas of both agreement and disagreement; the latter were 
prioritised for discussion during the workshop. The questionnaire confirmed 
that the model was used by practitioners and helped to identify which aspects 
of planning the model helped with most. This revealed, for example, that 
although the model did not necessarily speed up project delivery planning, it 
did enable practitioners to plan in more detail, which would help them to 
reduce costs associated with regeneration planning and refine the project time 
and resource forecasts, matters which were identified as topics to discuss 
during the workshop. Three practitioners said they would recommend the 
model, one was unsure; again it was flagged to discuss at the workshop 
(analysis of the data is presented in Chapter 6). The questionnaire also 
established factual and contextual information, such as the practitioners’ 
primary reasons for participating in the research, their background and 
experience of regeneration.
The results of the questionnaire were considered in detail; analysis highlighted 
areas which would require further consideration to inform development of the 
workshop exercises. Four exercises were developed.
Exercise 1: issues in the Process of Regeneration
The aim of the exercise was to encourage thinking about issues in the 
process of regeneration to greenspace from the perspective of those involved 
and to share experience and identify issues common to regeneration delivery. 
The exercise revealed issues which are common to the regeneration process 
which were categorised under the main project management criteria: time, 
cost /funding and quality. An additional criterion was added: communication 
/partnership. Analysis of the categories revealed four main themes: planning, 
practicalities, management and experience. A summary of the main learning 
points (ordered by stage) is presented in Chapter 6. Through participation in 
the exercise, practitioners realised that there was more commonality between
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their projects than they had previously thought. The accounts of project 
delivery issues experienced were important reflections of real-life site delivery. 
Through the sharing of their experiences at the workshop, practitioners 
reported that there was more commonality between their projects than they 
had previously realised. A number of these insights were noted to disseminate 
for the benefit of future practitioners and highlighted opportunities for 
institutional learning, discussed in Chapter 7.
Practitioners were able to appreciate that by sharing the issues they had 
experienced (during the workshop exercise) they might help others to mitigate 
them. Key considerations and areas of learning for new practitioners were 
identified and summarised by stage, to help inform future practice (detailed in 
Chapter 5). The exercise successfully provided opportunities for mutual 
learning between the practitioners and helped to generate new insight into the 
issues which are common to regeneration practice.
Exercise 2: Practitioner Experience of the Modei
The aim of the second exercise was to explore collaboratively practitioners’ 
experience of using the model and planning regeneration projects. 
Discussion focused on those topics about which there was a range of opinion, 
identified through the pre-workshop questionnaire. The exercise confirmed 
that the model helped practitioners to plan in more detail and revealed how 
practitioners share experience. This provided further opportunity for 
collaborative learning regarding practice.
Exercise 3 (a /b ): Strengths and Weaknesses and Format of the Modei 
The aim of the exercise was to identify and discuss the main strengths and 
weaknesses of the model (3a) and agree an ‘ideal’ future format of the model 
(3b), at the request of Practitioner 1. Findings are presented in Chapter 6.
The main strengths of the model were in two categories: 1) use of the model 
and 2) encouraging practitioners to use Microsoft Project software. Flowever, 
there were also strengths in doing project delivery planning which relate to 
both the use of the model and the use of the software. Practitioners identified
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that the main strength of the model was being able to visualise the process 
and having the stages and tasks set out before them. This was consistently 
reported as enabling them to plan to a higher level of detail than they would 
do in the absence of the intervention. More detailed planning was said to be 
advantageous to reduce the likelihood of overlooking a task which could have 
a negative impact on the project, i.e. increase the project cost, time and/or 
reduce quality (as explained in Chapter 6). There was consensus concerning 
other things that the model helped them to do and issues it helped them to 
combat. Observation of the model in practice, however, suggested that one of 
the major strengths of the model was that it helped practitioners to overcome 
the overwhelming prospect of tackling project delivery planning and handing 
over the site to a new practitioner. The main weaknesses were also revealed; 
for example, the first issue to emerge was the time taken to apply the template 
to the project delivery plan for the new site, and it later emerged that 
additional time was spent trying to adjust task dependencies. Evaluation of 
this time lost by later discovering ‘forgotten’ tasks highlighted that front-end 
loading effort to plan was worth it, as discussed in Chapter 6. Practitioners 
entered into debate concerning the strengths and weaknesses of various 
project delivery planning considerations, task detail and timings, alongside the 
model format.
The discussion concluded with consensus that the task information and 
dependencies could be shown in the form of a guidance document. There was 
consensus that guidance detailing the process alone could provide much of 
the support needed by practitioners to plan projects to regenerate brownfield 
land to greenspace. A number of improvements to the model were agreed. 
The consensus was that the best format for the information contained in the 
model was an FC Practice Note and supporting website. The discussion also 
revealed that practitioners felt there was some urgency for support because of 
new regeneration sites expected to start in the next 12 months.
Exercise 4: Social and Environmental Benefit
This exercise was developed to help understand benefit delivery and 
experience from the perspective of those involved. Participants were asked to
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review a table of common social and environmental project objectives and 
discuss how delivery might be approached in real project circumstances. 
Evidence for project delivery planning and the tasks undertaken to deliver 
benefit (described by practitioners) were compared with project delivery 
objectives, to identify gaps in the process. This revealed insights into work 
activity associated with the delivery of project objectives.
A need for support
The workshop also set out to explore in more detail some practitioners’ 
expressed need for support to do and understand the process of regeneration 
and the degree to which the model fulfilled these needs, the findings of which 
are presented in Chapter 6. There was consensus that there is a gap in the 
literature to support practitioners in planning project delivery and delivering 
regeneration projects. More specifically, practitioners identified the need for 
support in ten key areas (such as identifying critical tasks in the process and 
when to start certain tasks). Seven of the support needs were within the scope 
of the model; the other three were beyond its scope, as discussed in section 
6.2.4.
4.4.3 Reflection
It was apparent that practitioners thought there was a strong need for 
practitioner support and that the model went some way towards this. 
Practitioners thought that through their involvement in development of the 
model it would be better suited to meet their needs. The workshop provided 
opportunities for collaborative learning and although practitioners appeared 
initially apprehensive to enter into discussion, Chatham House Rules applied 
and the first exercise was effective in generating discussion extending beyond 
the half hour period assigned and lasting for an hour and forty-five minutes. 
The first exercise highlighted commonality in the issues practitioners were 
experiencing and served as a platform for common understanding for the rest 
of the day.
Although there was some degree of saturation in the data generated at the 
workshop, whereby insights into the process of regeneration established in
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earlier phases of this research were repeated, this appeared to benefit 
participants. They discussed matters together and shared their experiences 
(despite these being familiar topics to the Researcher from interviews 
conducted during the testing period). However, topics about which there was 
consensus were quickly established to enable the debate to move on to those 
about which there was disagreement, to optimise the time spent in 
collaborative discussion.
It was a surprise to the Researcher that, in spite of past efforts to improve 
certain areas of regeneration (including the publication of guidance and 
practice notes), underpinned by over forty years of experience of regeneration 
to greenspace in the UK, there was still such an extensive range of practices. 
Furthermore, it was apparent that there were opportunities for the FC to 
improve delivery of regeneration to greenspace and institutional learning. The 
focus of the workshop was on the opportunities to improve delivery (i.e. 
through better project delivery planning). There was consensus that project 
delivery planning was an effective method for future improvement of practice 
and these insights are further discussed in Chapter 6.
4.4.4 Version 4: PRiSM
The evaluation of the model provided an opportunity for reflection on its use 
and project delivery practice which resulted in collaborative learning. The 
evaluation led to a revised and updated version of the model to produce a 
fourth version, ‘PRiSM’, in Microsoft Project format, which serves as a 
template. It shows all the main stages in the process of regeneration, while 
the tasks and stage and task information are embedded within the model in 
the notes section. An FC Practice Note was produced, detailing the major 
stages in the process, at the request of practitioners. The eight-stage process 
presented in version 3 was simplified to six, to show a more accurate 
representation of the ‘ideal’ process, task groupings and stages for sign-off. A 
new task was added to reflect the relative importance of ‘specification of 
works’ in site delivery, dependencies between the tasks were removed, output 
format options were agreed and phrasing was revised to minimise the
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potential for ambiguity. Practitioners were keen to continue their support for 
this research and later refereed a draft version of the practice note ahead of 
review and submission for FC publication. Version 3 of the model was revised 
to reflect the evaluation to produce the fourth version: PRiSM (a screen view 
is presented in Figure 4.5 and a Practice Note (presented in the next chapter) 
with online support (also presented in Annex 5. Practice Note: Planning for 
Brownfield Regeneration to Woodland and Wider Green Infrastructure and 
Annex 6. PRiSM).
4.4.5 Social and Environmental Benefit: Logic Modelling 
Simultaneous with evaluation of version 3 of the model, a review of the 
potential for the delivery of social and environmental benefit delivery was 
undertaken to explore how the application of a logic model could inform the 
practices required to meet defined project objectives for regeneration. A logic 
model was generated to show a stepwise progression between the inputs, 
outputs and desired outcomes of regeneration, for the benefit of practitioners 
responsible for project delivery. In tandem with the workshop (described in
4.4.2), the research component set out to develop an understanding of the 
practices required to meet project objectives and, through co-production with 
practitioners, to refine the logic model to meet their needs.
This phase of the research involved three linked components: a literature 
review and collation of existing case study data, a practitioner workshop 
exercise and modelling. Logic modelling was undertaken prior to the 
workshop, informed through literature and case study data and subsequently 
refined after the workshop to incorporate input from practitioners. A logic 
model was developed after Doick (2010), following the main stages in the 
process of regeneration to greenspace identified through earlier phases of this 
research (version 3). To develop the logic model, social and environmental 
benefits associated with regeneration to greenspace were categorised as 
outputs and outcomes and then tabulated. Once tabulated, the benefits were 
mapped against specific and targeted project delivery to identify when in the
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process they occur. The aims, input, process, outputs and outcomes needed 
to deliver each benefit were identified and mapped to produce the logic model.
The workshop exercise (presented in 4.4.2) was developed to help 
understand project planning, practice, benefit delivery, experience and 
opinions from the perspective of those involved. During the exercise, 
participants were asked to review a table of common social and environmental 
project objectives and discuss how delivery might be approached in real 
project circumstances.
The logic model demonstrates what needs to be considered to improve the 
project delivery planning process, signposting the steps in the process 
required to translate project objectives into outcomes, to optimise social and 
environmental benefits delivered during and after regeneration.
The logic modelling work presented in this section was presented in the form 
of a conference paper at the European Forum of Urban Forestry 2012 
Conference in Leipzig, Germany and written up in the form of a journal paper 
in the publication Urban Forestry & Urban Greening (Atkinson et ai., 2013) 
(presented in Annex 3), in which the tables and logic models referred to in this 
section can be found.
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4.5 Chapter Summary
The model was developed through a four-stage iterative process (presented in 
Figure 4.1). Initially a retrospective description of the process of regeneration 
was developed through study of completed sites. This developed into a 
practical project delivery planning model (in the form of a template) for new 
sites and a practice note to help practitioners navigate an ideal regeneration 
process, to assist with project delivery planning and warn of common pitfalls 
identified through this research. Insights into real-life project delivery were 
captured during each stage of development, particularly through testing and 
evaluation of the model at active case study sites. The next chapter will 
present the process of brownfield regeneration to greenspace mapped 
through this research.
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Chapter 5 The Process of Brownfield Regeneration
to Greenspace
A detailed understanding of the process: stages, tasks and practice.
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5.1 Chapter Overview
“Urban greening, a common if not universal environmental issue, 
deserves more attention and resource support, with strengthening of 
both policies and practices”. (Jim, 2004, p.312)
This chapter presents the process of brownfield regeneration to greenspace 
as mapped through this research, focusing on woodland end-use; however, 
the process is equally applicable to other forms of greenspace. The process 
presented is the fourth iteration of the model, PRiSM, and contains six stages. 
The applied descriptions of stages and tasks provide an in-depth account of 
the ‘ideal’ approach to the process, drawn from an analysis of all data 
culminated through this research project (described in Chapter 4), collected 
using a range of methods (data management and analysis presented in 
Chapter 3) and involving various peers, practitioners and other members of 
multiple project teams.
This chapter starts with an overview of the characteristics used to define the 
stages, tasks and the process of regeneration. The chapter then offers a short 
description of Forestry Commission Practice Notes and how they are 
produced and used to direct practice. Next, on-going tasks are presented, 
followed by each of the six stages identified. Technical detail concerning the 
stages and the tasks within each stage is presented, accompanied by the 
characteristics of each task (i.e. type, status, inputs, outputs), the implications 
and the skills required to deliver them. The information presented in this 
chapter informed the development of the Practice Note, presented under the 
title: Planning for Brownfield Regeneration to Woodland and Wider Green 
Infrastructure (Annex 5). The Note reflects the findings presented herein, it 
includes each of the six major stages in the process (in condensed form), 
written and developed through this research study to inform practice; the Note 
is intended to enable future practitioners to share in the insights of others for 
improved project delivery planning.
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5.2 Defining the Process
Brownfield regeneration to greenspace is a process, a sequence of linked 
stages (each consisting of tasks) with defining characteristics. Each stage 
requires a certain skill set and therefore involves various members of the 
project team, co-ordinated by the practitioner in the role of project manager (a 
role which is described in the next chapter). This section will introduce the 
characteristics used in this research to define (and redefine) the process and 
identify the tasks associated with each stage. Six on-going tasks were also 
identified and are presented herein.
5.2.1 On-going Tasks
On-going tasks were identified, initially during the peer review (explained in
4.2) and later during application of the model at the case study sites (section
4.3); these last for the duration of the project, rather than being associated 
with any one discrete stage. On-going tasks need to be considered during 
each stage they continually develop as the project proceeds. The on-going 
tasks are: Administration, Project Management, Health and Safety, 
Communication and Engagement, Sustainability Assessment, and Monitoring 
and Evaluation. They are characteristic of general project management 
components (such as those described in PRINCE2 and the Association for 
Project Management).
5.2.2 The Project Team
Members of the project team associated with each stage were identified 
through this research. Different team members are required for each stage 
according to their skill set and, recognising that whilst project arrangements 
and resources differ between sites, it is important that certain skills are 
available within the project team. External support through the employment of 
consultants or contractors is also used to complete the skill set of a team.
5.2.3 Six Main Stages
A stage consists of a group of tasks and involves specific members of the 
project team (Figure 5.1) and a task is a smaller, more discrete action than a
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stage, undertaken to fulfil an activity which is necessary during the process of 
regeneration.
Members of the 
Project Team 
Involved
X  % List o f tasks 
^  u  associated w ith  
-  §  each stage
Figure 5.1. Stages, tasks and the project team.
The number of stages and tasks within each stage were refined during each 
phase of this research, for example there were initially four main stages 
(explained in section 4.1). Ultimately six stages were selected, this process 
best represented groups of tasks and break points to show the groups of 
tasks to be completed before moving on to the next stage.
This research identified six main stages in the process of brownfield 
regeneration to greenspace;
1. Site selection
2. Project initiation
3. Design draft
4. Masterplanning
5. Site delivery
6. Establishment and management.
Each stage consists of a number of tasks; for example, the ‘site selection’ 
stage is associated with the tasks of short-listing, feasibility analysis, funding 
and partnership. The tasks in each stage must be signed off before moving on 
to the next stage.
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5.2.4 Stage Characteristics
Eight characteristics define each stage (Figure 5.2). The characteristics 
identified through this research for each stage are: tasks involved, short 
description, status, input, output, implication, skills required and 
recommended reading. The inputs include the resources required to run a 
stage. Time and cost allocations are not listed as they are project-specific.
Relative importance o f 
stage: s ta tu to ry / 
m andatory/ ongoing 
/recom m ended/ 
optional.
Resources and 
documents required 
to  run stage.
A list o f the tasks 
involved in the delivery 
o f the stage.
A concise description 
of the stage and what 
it aims to  achieve.
Overview of 
implications of the 
stage, the main 
considerations and 
common pitfalls 
associated.
Direct product (s) o f 
the stage (e.g. report, 
survey, action).
List o f skills required. Guidance documents, 
notes and articles.
Input
Recommended
Reading
Tasks Involved Short
Description
ImplicationOutput Skills Required
Status
Figure 5.2. Eight characteristics identified for each stage in the process of 
brownfield regeneration to greenspace.
This section has explained the characteristics used in this research to define 
the on-going tasks, project team, stages and tasks in the process of 
regeneration. This research generated an increased understanding of the 
process of regeneration greenspace (explained in Chapter 4) and, reflecting 
on their experiences, practitioners identified the ‘practice note’ as an important 
method of communicating the process to other practitioners. Before this 
chapter presents the stages in the process developed to inform the Practice 
Note, intended for the benefit of said practitioners, the next section offers a 
brief explanation of the FC technical publications in the context of this study.
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5.3 Technical Publication
This section will explain the significance of Practice Notes to inform practice 
within the organisation of the FC and other organisations undertaking these 
types of project. The FC has a long history of direct involvement in tree 
planting on brownfield sites which dates back to the 1950s, when there was 
emphasis on growing timber which could be used as pit-props in coal mining 
and replanting colliery spoil with trees (Moffat and McNeil, 1994) (explained in 
Chapter 1). Since then, the FC has taken an active role in assessing the 
performance of regenerated sites and conducted research to enable tree 
establishment and improve methods of establishment on brownfield land. This 
longstanding involvement has led to a wealth of technical expertise, upon 
which a reputation has developed within the regeneration sector. A series of 
reports, research notes and technical documents (described in Chapter 2) 
have been produced over the years to document, inform, support and guide 
practice. One type of publication, the Practice Note, is explained in this 
section.
5.3.1 Practice Notes
Practice Notes are UK-level FC publications that are intended to provide 
decision support systems and comprehensive practical guidance to forest 
managers (defined in Table 2.1).
The aim of a Forestry Commission Practice Note is to:
“To provide comprehensive practical guidance and decision support on 
a key area of forest practice outlined at a broad level in a practice 
guide”. (Forestry Commission, 2008).
The notes are written for Forest Managers, practitioners and planners and it is 
not uncommon for the information to be published in a suitable format to be 
used on site. Each Note concerns a specific aspect of practice to a high level 
of detail. The Notes have been designed to inform practice and cover a range 
of subjects; for example, titles include ‘Practical techniques for surveying and 
monitoring squirrels’ and the ‘Establishment and management of short
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rotation coppice’. The series provides a suite of practical surveying and 
monitoring techniques and information to direct practice across a wide range 
of subjects.
The Practice Note is a less scientific document than others written and 
published by the FC and Forest Research. Research Information Notes, for 
example, are designed for those interested in a scientific or technical 
understanding of the issues on a particular topic and are used to disseminate 
information on the science supporting forest management (Forestry 
Commission, 2008). Practice Notes are intended to direct practice; they are 
less theoretical and more concerned with ‘how to do it’ and are therefore in 
keeping with the action research orientation of this study (explained in 
Chapter 3). The Practice Note is one output of this study which was produced 
in order to change practice in a way that is transferable to other practitioners 
involved in regeneration project delivery.
5.3.2 Disseminating Practice: Producing a Note
As part of a suite of technical publications produced by the FC, Practice Notes 
are written in a house style, instructed by the FC Authors Manual. There are 
procedures to direct the drafting and production of all publications, to ensure 
that FC publications are produced to a high standard. New publications arise 
because there is a need for guidance concerning forestry policy or practice or 
to publish publicly-funded research that informs guidance. There are 
procedures for quality assurance to ensure the publications are accurate and 
fit for purpose.
All publications pass the FC refereeing and authorisation procedure (which is 
different from the procedure required for journals and trade magazines). This 
involves the approval of at least one independent expert, who will check the 
draft for scientific and technical accuracy. Drafts with a large volume of data 
must be approved by the statistician. Once the draft is agreed between the 
independent expert (referee) and the Author(s), there is an authorisation 
procedure. First the draft goes to the Head of Division after which it must be
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approved by the Research Director. Next the Chief Executive checks the 
content and when they are satisfied with the draft it passes to the FC 
Commissioning Manager for approval. Each person involved in the procedure 
must sign the draft; otherwise, it is returned to the author(s) for correction or 
redrafting (Forestry Commission, 2008).
5.3.3 Forestry Commission Practice Notes and External Use
FC technical publications have a degree of credibility and, within the 
organisation, practitioners are often directed to use them through policy, 
recommendation or both, to guide internal operations. The FC has an 
international reputation and it is not uncommon for publications to be used by 
other organisations, including other public bodies, regulators, local authorities 
and consultancies, in the UK and abroad. For example, during this research, 
one regeneration practitioner reported using the FC Best Practice Guidance 
Notes on a project he was involved with in North America. Furthermore, 
during the literature review (presented in Chapter 1) it was noted that FC 
technical publications were frequently referenced in other documents. 
However, it is challenging to track the use of various documents in a project 
delivery setting. Whilst these publications are subject to rigorous peer review 
and often thought of highly, it has been reported that use of guidance in 
general can vary considerably and non-use can be an issue (as discussed in 
Chapter 2). However, this research found that Practice Notes in particular 
were met favourably by the practitioners involved and they were the preferred 
format for information requested by practitioners who participated in this 
study.
This section has introduced Practice Notes, explained what they are, how 
they compare to other technical publications, their production and publication, 
use (as far as can be known in general terms) and reported ‘credibility’ within 
and outside the FC. The chapter will now move on to present the main stages 
in the process of regeneration.
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5.4 Planning for Brownfield Regeneration to Woodland (Stages)
This section presents the on-going tasks, main stages and tasks, mapped 
through this study for the benefit of practitioners working on regeneration to 
greenspace projects. The process presented is drawn from an analysis of all 
data culminated through this research project (described in Chapter 4), 
collected using a range of methods (explained in Chapter 3) and involving 
various practitioners and other members of multiple project teams. Parallels 
with the process of redevelopment are noted.
5.4.1 On-going Tasks
Six on-going tasks are identified which last for the duration of project delivery. 
These tasks last for the duration of the project, rather than being associated 
with any one discrete stage. On-going tasks need to be considered during 
each stage and develop as the project proceeds. The on-going tasks include: 
Administration, Project Management, Health and Safety, Communication and 
Engagement, Sustainability Assessment and Monitoring and Evaluation, they 
fit with more general project management components.
Project Management: The project manager is responsible for planning, 
scheduling and tracking progress with the project, they produce the project 
management plan, defined by the Association for Project Management, as the 
‘high-level plan showing the major products of the project, when they will be 
delivered and at what cost’ (APM, 2012). It sets the intended future course of 
action and the basis for taking activities forward.
The project management plan is needed to prepare the project initiation 
document and subsequent business case before taking on ownership or 
management responsibilities. Once the project starts, the plan can be used to 
track progress and forecast project duration. The project plan can help inform 
resource estimation, risk and uncertainty analysis, and aid planning and 
delivery of monitoring and evaluation. Risk identification and early escalation 
of concerns are critical to project success and ultimately the new site.
Health and safety: A legal requirement which may require considerable 
resource at key points in the project, such as during site investigation, design
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and remediation. The project manager is advised to consider various health 
and safety requirements on an ongoing basis, such as the Construction 
Design and Management Regulations (HSE, 2007).
Communication and engagement: Guide what messages are communicated 
about the project, when and to whom. Proactive communication with internal 
stakeholders can help keep members of the project team informed of 
progress and better prepared to play their part. Early engagement with 
consultées (statutory and non-statutory) can help identify issues that may 
impact the feasibility of the project or site design. It is possible the local 
community may be reluctant to use a regenerated site because of its history. 
A strategy for proactive and ongoing communication which starts prior to 
regeneration can address this.
Sustainability assessment: There are opportunities to apply sustainability 
principles to the project and how it is undertaken, during each stage and task. 
Guidance to assist with this been produced (e.g. Taylor, 2010). However, the 
project manager is advised to identify specific opportunities and plan in 
advance. For example, an appropriate budget for regeneration and long-term 
maintenance is required; the case study examples indicate that the latter may 
be in the form of a dowry, or through opportunities to generate income. There 
are opportunities for public access and to create sustainable transport 
networks. During site design, the project manager is advised to take account 
of the sustainable forest management requirement and UK Forestry Standard. 
During this research, experienced project managers reported that sustainable 
project delivery needs to be considered during project initiation to ensure it is 
recognised in the project plan. Beyond the case examples studies, one high- 
profile project in London arranged for materials to be brought onto site by 
barge to minimise carbon emissions and local traffic disruption, trees were 
grown in an onsite nursery to minimise transport requirements and waste 
materials were reused (Hellings, 2009).
Monitoring and evaluation: A list of what will be monitored, how often, by 
whom and for how long needs to be produced (Pediaditi et al.; Doick, 2010). 
Whilst the exact monitoring requirements will depend on the project’s
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objectives and site history, as well as any statutory obligations, there is a 
need for project manager or members of the project team to collect baseline 
data and monitor the project. Baseline data may include site surveys, 
contracts and photographs. During this research, experienced project 
managers reported that fixed point photography can be particularly useful to 
demonstrate progress. The Practice Note (Annex 5) therefore encourages the 
project manager to go beyond standard forestry requirements, such as beat 
up rates, and try to demonstrate delivery of all the project objectives. Where 
project objectives are outcome dependent, monitoring may last several years. 
However, opportunities for social and environmental gain abound through 
regeneration (detailed in Annex 3) and the project manager is advised to seek 
to identify and demonstrate delivery of wider impacts of their project other 
than the immediate regeneration of a site and planting of trees. They are also 
reminded to try to pre-empt future monitoring requirements as there may be a 
need to prove the impact of the project in future; to a regulatory body for 
example, or in support of the next project, a point stressed during the peer 
review (section 4.2). Where the previous land owner is obliged to monitor, 
even after the regeneration (for example on landfill sites), the project manager 
is advised to obtain copies in line with their Duty of Care to future site visitors.
In the Practice Note, the project manager is directed to logic models to help 
them work through the planning and delivery of monitoring and subsequent 
evaluation. Logic models have been reported useful in these circumstances, 
they depict the logical relationships between the project objectives and the 
activities, outputs and outcomes of a project or programme.
On-going tasks are reported by Syms (2010b) in the development or 
redevelopment process. For example financial appraisal requirements extend 
from project inception to completion and require regular updating throughout 
all phases of development. For greenspace projects, ideally the task referred 
to as ‘funding’ (site selection stage) is integrated into project management and 
updated throughout the project then tied into ongoing project management on 
completion. This is particularly important for FC involvement in regeneration 
projects as long-term involvement is a common project objective and
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woodland management and maintenance requires an extended period of 
funding.
5.4.2 Site Selection
The first stage in the process is site selection, tasks include: short-listing, 
feasibility analysis, funding and establishing a partnership. Whilst identification 
of the most appropriate site to regenerate can be challenging where there are 
multiple opportunities, multi-criteria analysis and GIS mapping tools are 
available to assist balanced decision making. The aim of site selection is to 
choose a site which is well suited to the project objectives. Selection may be 
undertaken at programme level; as a portfolio of sites (projects) selected and 
delivered in a coordinated way, or as a stand-alone project. In the case of 
large programmes with targets for the amount of land regenerated, project 
documents written by experienced programme managers sought to 
overprogramme and recommended others with specific targets for 
regeneration do the same. Primarily because property searches, community 
consultation and site investigation has previously resulted in around two thirds 
of potential sites being excluded because they are unsuitable for woodland 
end-use. Therefore the Practice Note recommends over-programming the 
number of sites identified.
Inputs required into this stage include: background documents on programme 
objectives and intended deliverables, local and regional context and local 
priorities, greenspace creation, land use maps. Green infrastructure and other 
spatial strategies detailing sites which could be regenerated to greenspace in 
the area. Information on the social, environmental and economic attributes of 
each potential site and its neighbourhood. The outputs of this stage include a 
decision report on which site(s) to progress, which need more information and 
which to shelve. Expertise required to deliver this stage include: Programme 
and Project Management, Geographic Information Systems, Multi-Criteria 
Decision Analysis, Ecology, Forestry, Design and Legal. Site Selection is 
dependent on other activities having been completed, they include: collecting 
background information regarding land history, site identification and possibly
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preliminary concept sketches. A FC information note (FCIN 091) has been 
produced to detail site selection and can help inform practitioners involved in 
this type of project (Doick and Hutchings, 2007).
This research highlighted that where a site has been short-listed through a 
mapping exercise, it can take an extended period of time to identify the 
landowner. The implication of this is to plan contingency time to do this and 
advise the project sponsor and board to minimise the risk of sign off 
constraining progress.
During the early stages of a regeneration project, particularly site selection, 
the process has much in common with redevelopment projects. Site Selection 
has some commonality with the Project Inception Phase (Syms, 2010b) in a 
development or redevelopment project (see Figure 2.4), whereby the project 
starts when either a site is in need of reuse (i.e. there is a need for ‘something 
to be done’) or where a development project is in need of a suitable location 
(Syms, 2010b; Adams and Tiesdell, 2013). There are further parallels with the 
inception of urban forestry projects, reported by Simson (2005). The tasks in 
this stage are presented in section 5.5.1. The next stage in the process is 
project initiation.
5.4.3 Project Initiation
The second stage in the process is Project Initiation, this involves site 
investigations and surveys including the contaminated land risk assessment; 
historic environment; flora and fauna; utilities and services. This stage sees 
the development of the Project Initiation Document (PID) which sets out the 
detailed approach to project delivery. The PID ensures the project board have 
sufficient information upon which to make a decision about the project and 
approve development of a full business case which typically includes an 
outline of financial requirements. The PID brings together the key information 
needed to start a project and includes 'stable' and 'dynamic' sections. 
Information in dynamic sections will require continual review and update 
during the project lifecycle, e.g. the risk log and the communication plan.
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This stage is important as it includes PID sign-off, an important milestone and 
gateway in the lifecycle of a land regeneration project. The PID is important to 
ensure senior management have an opportunity to approve or stop the project 
before excessive time, resource or costs are expended producing a full 
business plan. The inputs into this stage include: project mandate, 
background, tolerance and controls. Also required are the initial business 
case, brief, project plan, risk log, organisation structure, communications plan, 
quality plan and any other information required for the board to make an 
informed decision. The output of this stage is the PID, with recommendation to 
approve or reject the regeneration project by the project board, budget, 
approach and short-term management arrangement. This research found that 
multidisciplinary expertise is required to deliver this stage, including: project 
management, administration, project board, project assurance, leadership, 
commercial awareness, problem solving and conflict resolution. In order to 
start project initiation, the site needs to have been selected and other activities 
completed, including stakeholder analysis (communication and engagement 
plan) and site investigation. This stage is heavily dependant on typical project 
management requirements and practitioners are recommended to refer to 
project management systems and guidance (OGC, 2007).
This research found that in large infrastructure projects, an outline business 
case is produced at some point before the PID, often at a programme level. 
For larger regeneration projects, sign off of the PID triggers the production of a 
full business case. However, it is not unusual in smaller projects to combine 
the PID and the business case within a single document. For a regeneration 
project on brownfield, the site may be subject to conservation designations 
which can constrain, delay or even jeopardise the feasibility of the project; e.g. 
‘Open Mosaic Habitat’ the Biodiversity Action Plan habitat associated with 
brownfield land. It was emphasised during the peer review (section 4.2) that 
these factors need to be given due consideration as early in the project as 
possible, to prevent delays later on. For example, surveys are likely to require 
repeat visits to produce comprehensive analysis. Work to assess the 
contamination on site will also influence whether regeneration is feasible as it
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will influence cost, time, remediation, requirement for soil amendments and 
subsequent design.
Although a planting medium is not needed until after remediation, it was 
identified that it is this stage that the materials need to be considered to 
ensure the site is prepared so it can support vegetation growth (section 5.5.2).
Interview discussion with practitioners highlighted the opportunities to improve 
the PID through the use of PRiSM. It was reported that the model could help a 
practitioner to envisage the regeneration process and as a result, they would 
be better placed to produce a more detailed PID. There was consensus that 
the PRiSM should be used to inform the Project Delivery Plan once the PID 
had been signed off by the project board. Once the PID is approved by the 
project board, the programme manager can then undertake site survey and 
site investigation and then produce the full business plan. On reflection. 
Practitioners needed support producing project delivery plans. Although they 
had some experience in project management, regeneration projects are 
complex and require planning to a high level of detail. Support in the form of 
the model (version 3) which also served as a checklist was reported to help 
practitioners plan to a greater level of detail than they would do otherwise.
The Project Initiation phase has much in common with work undertaken to 
assess the feasibility in redevelopment projects. After the first stage (i.e. site 
selection), work is carried out to determine whether the site can accommodate 
the new use, identify constraints and their potential impact on the project, 
whatever the end-use proposed.
Further commonality with the redevelopment process are evident, they 
include the requirement for surveys of flora, fauna and archaeology. Whilst 
there are opportunities for communication and engagement throughout the 
process, it is the second stage when communication and engagement activity 
starts to require careful management in preparation for consultation activity in 
the next stage. Similar to the ‘site assessment’ phase during redevelopment 
described by Syms (2010b), it is beneficial to ensure the whole project team
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are involved in scoping from the earliest opportunity, to identify constraints 
and opportunities. Careful management of both stakeholder expectations and 
those of the project team is required and other on-going tasks such as Project 
management are necessary to ensure there is provision and resource to start 
manage communication and engagement and feedback associated. In the 
redevelopment process, site assessment may be split into a separate phase, 
however for greenspace end-use, these are tied into the project initiation 
stage, since many of the assessments can be undertaken in parallel with site 
investigation. The next stage in the process after project initiation is Design 
Draft.
5.4.4 Design Draft
The third stage in the process is Design Draft. This stage involves the tasks: 
consultation, permissions and licences, design refinement and a second 
phase of consultation. Good design contributes to the success of any 
woodland, including that on regenerated brownfield. The iterative design 
process will involve: brief, survey, appraisal, consultation, design,
management and monitoring. The skills of the Landscape Architect and 
planning team are essential to orchestrate this stage and they may have 
already started to develop ideas.
During the design draft stage, the design process will generate ideas about 
the future function and look of the site and how to accommodate site 
constraints. This stage will involve consultation on the draft designs with those 
identified in the communication and engagement documents. The design will 
inform all subsequent project work. Stakeholder consultation is an important 
part of these consultations and care is required to manage stakeholder 
expectations. The inputs required include: communication and engagement 
documents, sustainability assessment, surveys, preliminary site investigation 
and/ or contaminated land risk assessment, historic environment, flora and 
fauna and utilities and services. The outputs include: permissions and licences 
and site design. Expertise is required to deliver this stage and it involves the 
skills of the landscape architect and facilitation skills. This stage depends on 
the completion of the site selection and project initiation stages.
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There are parallels with activities undertaken during the ‘options assessment’ 
of the redevelopment process described by Syms (2010b) during the design 
draft stage of regeneration. As Adams and Tiesdell (2013) note, engagement 
in design is essential. This stage provides the opportunity for formal 
consultation with stakeholders including professional and community and 
therefore is associated with similar activities as ‘working design of the draft 
preferred option’ phase of redevelopment, whereby all information is 
considered to inform the design. However for greenspace projects focused on 
the delivery of social and environmental benefit, there may be opportunity for 
greater emphasis on iterative development of the design through repeated 
consultation and engagement. This activity may take time and resource and in 
reality, only remain an aspiration, due to constraints on time, resource and 
lack of planning. However, under ideal circumstances engagement can 
reinforce the aims of the project and influence the design to reflect local needs 
and aspirations. This research highlighted that in the case study examples 
studied, the on-going involvement of the Landscape Architect was critical 
during this and the next stage and to link into the forest design planning 
process; a process of decision making by which a framework for long-term 
management is agreed.
5.4.5 Masterplanning
Master planning stage involves the tasks: specification of works, tender and 
contracts, baseline monitoring data. The masterplanning stage links the 
design draft and site delivery stages and involves the production of the 
definitive plan for the site, known as the masterplan. Once agreed and signed 
off by the Project Board, the Masterplan informs specification of works and 
can be used to identify what baseline monitoring data is needed before 
delivery work starts. This stage also involves confirmation of the planting 
specification (lists of tree species), compilation of the tender documents and 
setting up contracts. Produced by the landscape architect, often with 
assistance from the planning team, the Masterplan is circulated to the project 
team and others involved. Revisions can result in spiralling costs so the use of 
a change request log is needed to ensure quality control. The inputs required
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at this stage include: consultation reports, draft plans. The outputs of this 
stage are a site masterplan, specification of works and monitoring 
programme. This study found that the expertise required to deliver Master 
Planning includes: Landscape Architect, Project Management, Design, 
Regeneration, Ecology, Forestry. This stage is dependent on preceding 
stages in the regeneration process: Site Selection, PID and Design Draft.
The specification of works task was initially missing from the model until 
version was tested at the case study sites. However, this task bridges the gap 
between two stages in the process; following ‘design draft’ and before ‘site 
delivery’. The people involved in this stage were identified; requirements were 
established through project documents for sites in the Glasgow Programme 
where specification of works involved creating a detailed specification for 
ground preparation and drainage. A more detailed understanding developed 
following a review of project documents, particularly a ‘schedule (b)’ for a site 
in the Glasgow Programme.
At this stage in the process a detailed design is produced. It is ideally a 
separate task, following the production of the working designs produced 
during design draft stage. The main reason for separating the tasks is that 
once the detailed master plan is produced, any changes to the plan are more 
costly. In redevelopment projects, Syms (2010b) reports that there is potential 
for a detailed design phase to be run in parallel with the regulatory and 
planning phase or the legal, property and funding phase, although the design 
must be finalised before the other phases can be completed (Syms, 2010b). 
However, for regeneration to greenspace regulatory, planning, legal, property 
and regulatory considerations will have been agreed earlier in the process to 
enable the PC to initiate a project. However, this research identified certain 
considerations particularly important at this stage in the process, irrespective 
of end-use; all members of the project team must continue to input into the 
masterplanning stage and develop a good understanding of the aims and 
objectives of the project alongside their respective role and remit.
177
The masterplanning stage is essential to finalise arrangements for 
infrastructure provision, paths and access, to produce the schedule of works 
and inform tenders and contracts. Similar considerations are required at this 
point in the redevelopment process according to Syms (2010b) since it is 
during this ‘phase’ the construction materials will be agreed. In greenspace 
projects there will be similarly contentions matters to work through, such as 
the ratio of open space to woodland.
In redevelopment projects, there may be legal issues associated with the 
acquisition of number of small plots required to assemble a development site 
(Syms, 2010b, p. 14) during this phase. Whilst greenspace projects may 
regenerate several sites which interconnect with existing woodland or seek to 
select a site to increase connectivity of green infrastructure (Moffat and 
Hutchings, 2007; Jones, 2010) this research suggests that legal issues are 
typically addressed earlier in the process where projects regenerate to 
greensapce, to enable interest in the site to be expressed.
5.4.6 Site Delivery
The Site Delivery stage involved the tasks: hard works, soft works, and 
production of a management plan. During this stage, active regeneration 
starts on site to create new woodland, however, this stage can be high risk; it 
requires careful management and contract management to ensure successful 
delivery on time, to budget and to the quality required. Poor practice now can 
jeopardise the project success. It is now that the Project Manager can require 
the project team, contractors and consultants to use Best Practice Guidance 
and monitor compliance. Towards the end of this stage, the project manager 
must finalise the management arrangements and produce a management 
plan for the site. The inputs required into this stage include the specification of 
works, contracts, contract management, baseline monitoring data. The output 
is: new woodland delivered and a management plan for the site. The Site 
Delivery Stage requires expertise in the form of Project Management, contract 
management, planning, engineering, landscape architect, ecology and 
forestry, contract monitoring, soil science and hydrology. This stage is 
dependent on all preceding stages.
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This study found that during the hardworks, any remediation work needed to 
clean up the site will be undertaken, followed by ground preparation and the 
civil engineering work (drainage, services and infrastructure). Experienced 
practitioners recommend a staged sign off of works to ensure quality 
regeneration is achieved, even where this takes additional time. There were 
clear advantages to this.
Once remediation works are complete, reclamation can begin (sometimes 
referred to as ‘soft works’ or ‘earthworks’). The project team need to balance 
the timely delivery of the growth medium to support vegetation with hard 
works delivery to ensure the site is ready for planting at the start of the 
planting season. Whilst the absence of a quality planting medium is contrary 
to guidance, it was observed repeatedly. This prompted a master’s research 
project to identify barriers to the use of such a medium in regeneration to 
greenspace projects. The research identified several opportunities for 
improving the quality of planting media used, centred around regulation, skills 
and expertise and project timetabling barriers (Ashwood, 2011).
Where contractors are working on site during hard and soft works, 
experienced practitioners recommend using checklists on site during delivery 
(copies of which are made available to contractors working on site) to assist 
with quality checks. There is also guidance to suggest saplings have better 
chance of long-term survival than imported standards. Although uncommon in 
the UK, trees can be grown in an onsite nursery as they were in one high 
profile regeneration project in Stratford, London. At this site, the aim was to 
ensure sufficient numbers of trees were available for the project and to reduce 
transport requirements. However, such an approach may have other 
advantages, such as minimising time constraints imposed on a project cost 
and time, due to the lead needed to order and supply a sufficient number of 
trees. Furthermore, an onsite nursery can ensure trees are on site when they 
are needed, to synchronise planting with the project ‘planting window’, 
determined by season. The last stage is Site Establishment and Management.
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5.4.7 Site Establishment and Management
The sixth and final stage in the process is Site Establishment and 
Management. The tasks involved include the site handover, monitoring, 
evaluation and maintenance. This stage is considerably longer than the other 
stages and can last several years. Management is in accordance with the site 
management plan and parts of the site may not be brought into full public use 
for the first five years or so, so that the trees can establish in accordance with 
guidance (Dobson and Moffat, 1993). This stage will involve monitoring 
growth and tree mortality rates, weeding, protection from mammal damage; 
watering may also be required. Development of a programme of activities and 
events to encourage use of the site should be considered.
This stage marks the start of the management period. Whilst the site may not 
necessarily change hands, it is important to formalise the end of the site 
delivery, evaluate the project success, learn lessons, consider how they might 
be applied at future sites and reaffirm responsibilities for aftercare 
requirements. At this point the regeneration process, the project manager will 
need to report back to the project board on spend and quality. Plans for on­
going management, maintenance, and aftercare should have been included in 
the business case (to reflect the staff and cash costs required for ongoing 
management and maintenance of the site). The inputs are reports from all 
preceding stages, the output of this stage: site handed over to the new team 
to manage and monitoring and evaluation reports. Establishment and 
management requires expertise in the form of: Project Management, Ecology, 
Forestry, Legal, Landscape Architect, Monitoring and Environmental Science. 
Management and maintenance is the culmination of and therefore dependant 
on, all preceding Stages.
In a redevelopment project, the site is likely to change hands in the final 
phase and sale can recoup costs of the work undertaken. Although some 
tasks such as monitoring will be similar to regeneration to greenspace 
projects, the time periods associated with establishment and maintenance of 
the new greenspace extend project completion.
180
This section has outlined each of the main stages in the process. This chapter 
will next move on to present detail concerning each of the tasks.
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5.5 Task Information
The last section presented the main stages in the process of brownfield 
regeneration to woodland, for the benefit of practitioners working on 
regeneration to greenspace projects. However, information concerning each 
of the tasks in the six main stages of the process was also generated through 
this study and is presented in this section.
5.5.1 Site Selection: Tasks
The first stage in the process, site selection, includes the following tasks: 
short-listing, site regeneration feasibility analysis, funding and establishing a 
partnership.
Short-listing involves compiling a list of possible sites to regenerate and then 
identifying those with highest potential to deliver the objectives of the project 
or programme. Methods based on a scoring matrix and criteria have been 
used to assist short-listing. Typically, these methods identify which sites will 
deliver optimum social, environmental and economic benefit, using the 
principles of multi-criteria analysis. Such methods include PBRS (public 
benefit recording system) (Jones, 2010).
The second task in the site selection stage is site regeneration feasibility 
analysis. This is important to identify options to regenerate the site. It 
involves scoping the issues, considering the wider implications of the project 
and exploring what solutions might be available. A mix of meetings and 
funding and management discussions then establish the project; they 
contribute to starting up and preparing for the production of the project 
initiation document. Delivering the feasibility work requires a careful balance 
of investing sufficient time and resource to enable a decision to be made, 
without risking use of excessive resources which would be wasted should the 
project not come to fruition.
Funding is a critical part of the project (Moffat and Hutchings, 2007) and 
whilst potential funding arrangements must be considered from the outset, 
particular attention is required during the site selection stage. Funding
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investment in regeneration is necessary; the amount required will vary 
according to site history, aspirations for future use, timescales, existing 
investments and lease arrangements (Adair et al., 2006). There are various 
funding models available, such as pie-crust^ agreements and public-private 
partnerships. Partnerships may offer support for regeneration to greenspace 
by helping to pool or lever funding.
Funding arrangements vary between projects. Whilst it is not always possible 
to secure funds in their entirety prior to the project start, this need not prevent 
the project starting. However, as it has previously been common to 
underestimate or completely overlook the funds required for long-term 
management and maintenance, to the detriment of the long-term outputs of 
the project (Sellers eta!., 2006), others maintain that it is imperative that there 
are sufficient provisions to manage trees through to establishment and 
beyond (Moffat and Hutchings, 2007).
In some circumstances sites are regenerated in partnership. A partnership is 
a group of individuals and / or organisations who come together to plan and 
deliver a programme, within which the project may be delivered by any of the 
organisations, on their behalf, typically referred to as the lead partner. The 
partners may be a formally constituted organisation or linked through the 
shared purpose of the programme through formal agreement; for example, 
the community forests were often created through partnerships, as described 
by Dudley (2003), Bishop (1992) and Jones (2010). Partnerships take time to 
form and establish as there are tasks associated, such as agreement of 
shared objectives, production and sign-off of written agreements. Where a 
new partnership is being formed, some lead-in time is typically required to 
establish the partnership; however, a partnership approach can prove 
beneficial and should ideally nurture the aspirations of the local community 
(Jim, 2004).
 ^Under a pie-crust lease arrangement, a land m anagem ent company leases the site and the 
surface soil to an agreed depth, typically 1 to 2 m. In this way, the land m anagem ent 
company limit their responsibilities; any liability associated with soils, waste materials, etc., 
below the specified depth are retained by the land owner.
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Where the project is to promote public benefit and not intended primarily for 
the purpose of private gain, a partnership approach of shared purpose, made 
up of organisations with an interest in the area, may come together through 
written agreement. Alternatively, an existing partnership may undertake the 
project, or a new organisation may be formed for the purpose of undertaking 
regeneration of the site. The partnership will be characterised by all partners 
being represented either on the board or on the steering group.
5.5.2 Project Initiation: Tasks
The Project Initiation stage involves site investigations and surveys including: 
PID production, contaminated land risk assessment, historic environment, 
flora and fauna, utilities and services. This stage sees the development of the 
Project Initiation Document (PID), the detailed approach to project delivery. 
The PID is important to ensure that the project board has sufficient 
information to make an informed decision about the project and, often, to 
approve development of a full business case which typically includes an 
outline of financial requirements. As noted in section 5.4.3, the PID will bring 
together information needed to start a project (OGC, 2007). PID sign-off is an 
important milestone and gateway in the lifecycle of any project, and 
regeneration projects are no exception. As OGC (2007) explain, it is important 
to ensure that senior management has an opportunity to approve or stop the 
project before excessive time, resource or costs are expended producing a 
full business plan. There are many inputs required in the PID; for example, it 
will include the project mandate, background information, initial business 
case, brief and the project plan (a full list is presented by OGC (2007)). The 
output is the PID, with a recommendation by the project board to approve or 
reject the regeneration project within which the budget, approach and short­
term management arrangement are included.
The other considerations, such as the expertise required to deliver this work, 
are typical of an engineering project. For regeneration projects, however, the 
site will need to have been selected and other activities completed, including 
stakeholder analysis (communication and engagement plan), and site
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investigation (depending on the scale of the project). In many large 
engineering projects an outline business case is produced at some point 
before the PID, often at a programme level. For larger regeneration projects, 
sign-off of the PID triggers the production of a full business case. However, it 
is not unusual in smaller projects to combine the PID and the business case 
within a single document (Newton, 2006; OGC, 2007), as noted in section
5.4.3 and discussed in Chapter 6.
Although a planting medium is not needed until after remediation (Forest 
Research, 2006), the materials required need to be considered during project 
initiation. Where a soil amendment is required, there can be a lead-in time to 
arrange licences and ensure that there is a sufficient volume of material 
available, and those in the role of project manager are advised to make 
arrangements as soon as site investigation is complete. This research found 
that materials were often stored on site ahead of the works, and it is at this 
stage that plans for storage need to be taken into account.
The tasks involved in project initiation include contaminated land risk 
assessment and surveys. Site investigations are often undertaken 
progressively, depending on the work undertaken during the feasibility 
assessment; this stage consists of sub-processes which are required to 
establish risk and regeneration options. The findings of the preliminary risk 
assessment (also referred to as the preliminary site investigation), and the 
potential for risk, determine if a Phase 2 intrusive site investigation is required 
or not (Environment Agency, 2004). There are statutory requirements to 
assess risks from a site that could come about as a result of modification or 
management, for example, as regeneration to community greenspace.
Tasks undertaken during the site selection stage, such as feasibility 
assessment, stakeholder analysis input into the risk assessment and the main 
outputs, are the remediation plan, risk assessment (Phase I and Phase II) and 
options appraisal; they will require skills in project management, 
environmental science, contract management and engineering. There is 
information to direct the site investigation: Forestry Commission Information
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Note 091 provides detail on the site investigation process (Doick and 
Hutchings, 2007).
The contaminated land risk assessment is an integral part of the site 
investigation stage. Whilst not all previously developed land is contaminated, 
previous use may leave behind characteristic land contamination issues. 
Industry-specific profiles were produced and are available on the Environment 
Agency website, and there is detailed information concerning contaminated 
land management in relation to the former land use presented by Nathanail et 
al. (2002). Although a contaminated site may show no visible sign of 
contamination, where the Phase I survey has indicated potential significant 
pollution linkages, a Phase II survey will be required. Issues must be identified 
to determine the extent to which further investigation is required. The findings 
of the investigation inform remediation options and subsequent regeneration 
to greenspace.
The Project Initiation stage also involves other surveys, including the historic 
environment. Working with the historic environment requires consideration 
of both cultural heritage features and archaeology which may be present on or 
adjacent to a site and may be sensitive to changes proposed through 
regeneration to greenspace. This is a statutory responsibility, as these sites 
may have features of historic significance protected under legislation. These 
features require identification (a local authority may assist) and may require 
management during and after regeneration to greenspace (due regard to 
human health risks from potential contamination takes precedence over 
historic investigations) (Crow and Yarnell, 2008). The inputs required to 
produce the historic environment survey include: site survey information, 
mapping data and stakeholder analysis. The outputs of this task include: desk 
study, historic environment survey report and map layers showing historic 
features. Where historic features are identified, they require management 
advice and maps. It is likely that this task will require the skills of a historian, 
certainly GIS and contract management. There is Forestry Commission Best 
Practice Guidance (BPG 14) to provide detail on this stage (Forest Research, 
2006).
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Another survey required during the project initiation stage is natural heritage. 
Natural heritage surveys concern the flora and fauna that may be present on 
a site and may be sensitive to changes proposed through regeneration. 
Identification of protected species and habitats will inform the future 
management and will be taken into consideration during site design, to help 
optimise conditions to support a diverse range of flora and fauna. The site 
may be designated or show features of Biodiversity Action Plan Habitat, such 
as ‘open mosaic habitat on previously developed land’, as noted above. The 
survey is therefore a statutory requirement, as sites may be home to wildlife 
and habitats of particular significance, protected under legislation and subject 
to designation. These features require identification as they may require 
management during and after regeneration.
Natural heritage surveys require a number of inputs and link to several on­
going tasks: a stakeholder analysis report, communication and engagement, 
sustainability assessment, desk studies, ecological records for the site and 
surrounding area, site survey information and mapping data. The outputs 
include a desk study, ecological and environmental survey reports, and map 
layers (showing species and habitat features). Where species and habitats 
are identified, additional outputs include management options, management 
advice and maps. These surveys require ecology, environmental science, GIS 
and contract management skills. There is information to support this task 
(BPG 9) (Forest Research, 2006).
The last task in this stage is an assessment of utilities and services. This 
involves an assessment of access provisions, transportation of site traffic, foul 
water, sewage and waste. These need to be identified to ensure due 
consideration during later stages, and early contact with utility companies can 
help to ensure that arrangements are in place prior to starting works that may 
impact the services (Taylor, 2010). Risk management is also required to 
ensure that all services are clearly identified on the site prior to starting work, 
linking into the on-going tasks of Health and Safety and Project Management.
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5.5.3 Design Draft
The Design Draft stage involves the tasks: design consultation, permissions 
and licences, design refinement and a second phase of consultation. The first 
task, design, is an iterative process of developing plans for site use. Whilst 
this is not imperative, it is recommended because it enables information to be 
collected, designed and revised accordingly. Draft designs are worked up at 
the discretion of the landscape architect and the project manager, typically 
alongside other members of the project team (Forestry Commission, 1991).
The design will reflect the features and complexity of the site and other 
factors, such as statutory requirements (Hodge, 1995; Natural England,
2005). Ideally, designs will be revised through an iterative cycle of 
consultation with stakeholders. The local authority may require proposed site 
designs early in the planning process, which may form the foundation of the 
design. It may be possible to submit a revised site design to the local planning 
authority for approval, once it has been strengthened through consultation 
with the local community. However, there will be a cost associated with doing 
this. The site design brings the early stages together and this is reflected in 
the inputs into the site design; they include the on-going tasks: stakeholder 
analysis, communication and engagement and sustainability assessment. 
Tasks which input into this stage include the desk studies, utilities and 
services reports, natural heritage report, historic environment reports 
alongside data from stakeholders concerning site potential, local needs and 
future land use options. The outputs are draft site designs, often accompanied 
by annotated maps. These tasks require the skills of the entire project team 
and there are various publications to support this stage, such as:
■ Operational Guidance Booklet 36 Forest Design Planning (Forestry 
Commission, 2007)
■ FG Bulletin 110 ‘Reclaiming Disturbed Land for Forestry’ FG 
Publications FGBU110 (Moffat and McNeill, 1994)
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The next task in this stage is consultation. Whilst some aspects of 
consultation are on-going throughout the project, consultation with some 
bodies will be a statutory requirement; for others it is simply recommended 
due to the constraints or benefits they could bring to the project. Consultation 
builds on previous work to identify and engage stakeholders (namely 
stakeholder analysis and the development of the communication and 
engagement report). Ideally a professional consultation on the draft designs 
should be a formality rather than the first time that consultées have been party 
to the concept of draft site design. Consultation with those members of the 
public and local community with an interest in the project will enable 
formalisation of the final site designs.
Ideally, the development of draft plans should benefit from public input. The 
project team work to inform and build relationships with the public to optimise 
the full potential to deliver greenspace tailored to the needs of the local area. 
The project team should ideally ensure that a consultée with the potential to 
influence (and potentially delay) the project is kept abreast of progress to 
minimise the need for changes to the site design. Consultation was reported 
in some projects, to minimise the risk of opposition to the project, potential 
delays and subsequent requirements for changes to the draft design. There 
are many methods for consultation and engagement, such as those presented 
by Ambrose-Oji et al. (2011), however, these are generic, providing 
information on planning for public engagement, alongside tools to facilitate 
engagement, but they are not tailored to regeneration.
Consultation requires a number of inputs: communications plan, stakeholder 
analysis, project objectives, forest design plan, PID. The outputs are: an 
agreed set of changes to the draft site designs and future Forest Design Plan; 
and professional consultation with those stakeholders with an interest in the 
project, aiming to formalise and agree final site designs. The consultation 
requires the following skills: project team / landscape architect (possibly a 
facilitator or external chairperson). There is a toolbox for public engagement in 
forest and woodland planning available on the Forest Research Website 
(Ambrose-Oji et al., 2011). Although it requires those involved in the project to
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select the most appropriate tool to engage with various stakeholders, which it 
was reported practitioners new to regeneration may find challenging. The 
consultation depends on other tasks, namely the communication and 
engagement and draft design being complete.
5.5.4 Masterplanning
The masterplanning stage involves the tasks: specification of works, tender 
and contracts, and baseline monitoring. The masterplanning stage links the 
design draft and site delivery stages and involves the production of the 
definitive plan for the site: the Masterplan. Detail concerning this stage is also 
presented in section 5.4.5 and in the Practice Note (Annex 5).
Only certain species of tree, shrub and grass will be suitable for planting on 
brownfield (Moffat, 2006). Species tolerance and suitability for a site vary 
considerably depending on variables such as latitude, soil conditions and 
rainfall (Dobson and Moffat, 1993) and there is guidance available to explain 
considerations which need to be taken into account when planting trees 
(Forest Research, 2006). There is a range of potential planting mixes. 
National vegetation classification (NVC) ‘W9’ Upland Mixed Broadleaved 
Woodland may be appropriate for all or some areas of some sites. The major 
component (depending on the site) might, for example, include species such 
as Downy birch {Betula pubescens), Rowan {Sorbus aucuparia) and Italian 
alder {Alnus cordata) and a minor component of species such as Alder, Bird 
Cherry {Prunus padus) and Sessile oak {Quercus petraea), although species 
and relative percentage of each species vary depending on the site. Site 
designs and the planting mix should take account of the latest information 
regarding suitability to tolerate future climate conditions, noted above, 
alongside threats from pests and diseases (Tubby and Webber, 2010) to 
optimise the chance of successful establishment and long-term survival.
The first task in the Masterplanning stage is specification of works, in which 
detailed specification reports are produced for all earthworks for the site (hard 
‘engineering’ works and what is sometimes referred to as ‘soft works’, such as
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‘planting’, as explained in Chapter 1). These reports will be used to inform 
tenders and contracts for the works and subsequent management of delivery. 
This task is mandatory. The specification of works is critical to deliver the site 
on time, to required quality and within budget. Sometimes referred to as the 
‘spec’, these documents are worked up using the site design master plan; 
they detail all activities and set out what will be done and how. These 
documents inform management of contractors during site delivery. Anecdotal 
evidence suggests that the more detailed the specification, the tighter the 
contract.
The time taken to develop the specification of works has been underestimated 
in some past regeneration projects. Anecdotal evidence suggests that for a 
site of 10-20 ha which requires remediation and reclamation, it can take 
several months for the project team to develop the specification of works, 
often with assistance from an experienced expert. The input required to 
develop a specification of works includes baseline surveys, which are 
undertaken during the site investigation; the output is the specification of 
works, tender documents and contracts. This task therefore requires the skills 
of the project manager and may require expertise from a consultant.
The next task is baseline monitoring. Before the Site Delivery stage (when 
hard works start), baseline monitoring data should be gathered together. This 
is the last opportunity to benchmark before regeneration starts. Monitoring is 
needed to ensure provision to monitor and evaluate the changes to the site 
and surrounding area over a range of timescales. Early establishment of 
baseline data is therefore required for monitoring to support delivery of project 
objectives and evidence both project outputs and project outcomes (Doick, 
2010). There may be a statutory requirement for some baseline data, 
depending on the management arrangement for the site. Since regeneration 
can deliver social, economic and environmental changes for the better, and 
woodland can significantly improve visual, wildlife, recreation and overall 
aesthetic of a site (Dobson and Moffat, 1993; Forest Research, 2010), 
monitoring is often required to evidence improvement (Pediaditi et al., 2005).
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Baseline data for the site and surrounding area prior to starting a project is 
necessary to demonstrate change. In the absence of baseline data, it is not 
possible to demonstrate the changes to the site and surrounding area that 
result from the project and it is not possible to capture benchmark data once 
the project has started (i.e. to collect data retrospectively). The inputs required 
to monitor and evaluate the project include: the (on-going task) monitoring 
and evaluation report, survey data (including socio-demographic surveys 
undertaken for site selection alongside baseline surveys undertaken during 
the site investigation stage, i.e. contaminated land assessment, natural 
heritage and historic environment). The output is the baseline monitoring 
report. This task can be delivered by any member of the project team; 
however, where specific measurement or baseline monitoring is required, 
specialist survey skills may be required and evaluation should be in 
accordance with Project Advice (OffPAT, 2005).
5.5.5 Site Delivery
The Site Delivery stage involves the tasks: hard works, soft works, and 
production of a management plan. During this stage, active regeneration 
starts on site to create new woodland; however, this stage can be high risk. 
Careful management is required to ensure successful delivery on time, to 
budget and to achieve the quality required. As highlighted for the benefit of 
future practitioners, poor practice now can jeopardise the project success. It is 
now that the Project Manager can require the project team, contractors and 
consultants to use Best Practice Guidance and monitor compliance. Detail 
concerning this stage is presented in section 5.4.6 and also in the Practice 
Note (Annex 5).
The first task in the Site Delivery Stage is hard works (sometimes referred to 
as ‘earthworks’); this involves ground preparation and the installation of 
drainage, services and infrastructure. On completion of hard works, the site 
will be prepared for soft works, such as planting. This stage requires careful 
management to avoid creating future problems, such as compaction, or giving 
a poor impression of the site locally, through noise and traffic disruption. Hard 
works are mandatory with statutory requirements during the task, and
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successful delivery of civil engineering work is often necessary for long-term 
successful establishment of vegetation (Dobson and Moffat, 1993). A growth 
medium is required to support vegetation. The project team are expected to 
strike a balance between the timely delivery of a suitable, well prepared 
growth medium of a suitable quality, with other activities on site which could 
potentially delay soft works and the start of the planting season.
One of the most important physical features known to prevent vegetation 
establishment is soil compaction, because it can limit root growth (Dobson 
and Moffat, 1993). Soil placement on sites being regenerated should follow 
the loose tipping method, detailed in BPG Note 4: Loose Tipping (Forest 
Research, 2006). Where compaction has occurred on site due to incorrect 
application of soil placement techniques, it is necessary to loosen soil using 
total cultivation, and guidance is available on how to approach this. The input 
required for this task includes contractors, master plans and baseline data. 
The output: a site ready for soft works. The skills required include: project 
management, environmental scientist, forester, engineer, contract manager 
and public relations. The Best Practice Guidance Notes produced by Forest 
Research (2006) are tailored for direct practitioners on a range of activities 
undertaken during hard works, such as cultivation, loose tipping, placement of 
imported soil or soil-forming materials, application of sewage sludges and 
composts (Rodriguez et al., 2010) and the total cultivation technique (Sinnett 
et al., 2008).
The next task in this stage is soft works. The focus during this stage is on 
establishing the site, fencing or installing tree guards, applications of soil- 
forming materials to support vegetation growth, planting and ensuring the site 
and new vegetation are suitably protected, as explained by Dobson and 
Moffat (1993). A number of regeneration notes provide concise project- 
specific support during this stage; of note are BPG Note 10 Tree Seeding and 
BPG Note 12 Protection of Trees from Mammal Damage (Forest Research,
2006). Soft works are mandatory; as noted above, a growth medium which is 
both fit for purpose and well prepared is needed to support vegetation growth. 
The medium is required prior to planting and it is common to establish a grass
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sward to protect soils from erosion during the lead up to planting. Where 
compaction occurs on site due to incorrect soil placement techniques (or 
trafficking), it is necessary to loosen soil via total cultivation (BPG Note 13) 
(Sinnett et al., 2006).The inputs required into the soft works include: delivery 
of hard works (site preparation), masterplanning, quality soil or growth 
medium, cultivation, soil quality testing, materials delivered and resources 
ready. The output: site planted, protected and ready for site management 
stage. This task requires the following skills: environmental scientist, project 
manager, engineer, forester, contractors and public relations. There is 
specific practice guidance on land reclamation to support this task; it advises 
on tree seeding, protection of trees from mammal damage, fertiliser 
application and weed control (Forest Research, 2006). Soft works are 
dependent on the master plan, specification of works, baseline monitoring and 
evaluation data and completion of hard works. Towards the end of this stage 
the management arrangements are finalised for the site (further to work 
undertaken during the design draft) and ahead of the next stage (site 
establishment).
5.5.6 Site Establishment and Management
The tasks involved in the last stage, site establishment and management are: 
site handover, monitoring, evaluation and maintenance. Management and 
aftercare is the final part of the regeneration process; it is considerably longer 
than the other stages and can last several years. Management is in 
accordance with the site management plan and parts of the site may not be 
brought into full public use for the first five years or so, so that the trees can 
establish in accordance with guidance (Dobson and Moffat, 1993, p.52). This 
stage will involve monitoring growth and tree mortality rates, weeding, 
protection from mammal damage; watering may also be required. 
Development of a programme of activities and events to encourage use of the 
site should be considered. This stage is presented in section 5.4.7 and the 
Practice Note (Annex 5). Aftercare is a term associated with minerals planning 
and may or may not fit with timings scheduled for the site; therefore it may 
commence before the management phase, depending on the site history and 
planning requirements, as explained by Dobson and Moffat (1993).
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The task of monitoring and evaluating many of the benefits delivered 
through regeneration occurs once the site has established. Therefore on­
going monitoring and evaluation is required to demonstrate that the site has 
met its objectives and to improve future estimates of what such a project 
might deliver against the baseline information collected during the 
masterplanning stage. This can be simple, such as logging requests for 
information, attendance at events and impact of outreach work. Where the 
sites are part of a programme, it may involve comparing the number of people 
who come to each event between sites, divided by the number of people who 
live within a certain radius from the site, for example. Commercial monitoring 
of leachate, methane and landfill gases is often assigned to the contract 
environmental scientist, whilst other monitoring activities can be undertaken 
by the project team, such as monitoring the annual beat-up rate (the number 
of trees replaced each year), annual loss of trees by species (to inform future 
planting), tree growth measurements (height and diameter at breast height) 
and ecology on and around the site (consider the use of indicator species). An 
evaluation will review all documents and consider the project delivery against 
its original objectives (OffPAT, 2005).
Monitoring and evaluation needs to be funded throughout the delivery of a 
regeneration project and subsequent site management to promote 
greenspaces that are valued, used and sustainable (Doick, 2010). 
Maintenance requirements are necessary throughout the aftercare phase 
(where on landfill, there is guidance from Dobson and Moffat (1993) to 
support these considerations). It is necessary at this stage to consider 
maintenance requirements, such as regular hand weeding inside tree tubes, 
spot spraying and watering. Typically, there will need to be a contract for 
these activities or resources made available to engage with volunteers. 
Wherever possible, the project manager should integrate the long-term 
management of the site with that of neighbouring sites in the forest estate.
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5.6 Chapter Summary
This chapter has explained how the process of regeneration was defined in 
terms of stages, tasks and characteristics, followed by an explanation of the 
purpose and process of producing an FG technical publication. The stages in 
the process which were condensed to inform the Practice Note were 
explained in this chapter in order to present the ‘ideal’ process of 
regeneration, identified through this research study. After the stages, the 
tasks involved in each stage were presented, to further detail the process and 
thereby present the foundation upon which the stages and the sequence of 
stages were informed.
As this Chapter shows, the process is complex and it can be challenging to 
navigate, especially with a delivery period which, alone, may span around two 
years and initial establishment often 3-5 years. It is further complicated by a 
variable range of management responsibility arrangements, reflected in the 
timescales associated. Through this research, on-going tasks were identified; 
and were considered essential to the overall success of the project. Whilst 
they could equally be visualised as feedback loops, they touch on each stage 
in the process and therefore were shown to run through the process in its 
entirety. Through this research, new tasks and stages in the process were 
identified to generate a representation which is more accurate than past 
representations (such as those which present only sub-processes). 
Furthermore, the interdependent nature of the stages and tasks is 
demonstrated by charting how the outputs of each stage become the 
subsequent inputs into subsequent stages, and the skills required identified. 
Parallels with the process undertaken for redevelopment highlight areas of 
commonality between regeneration and redevelopment, particularly during the 
early stages in the process.
The improved understanding of the process of regeneration presented in this 
chapter will be communicated for the benefit of new practitioners in the form 
of the Practice Note, a draft of which was met with approval by the 
practitioners involved in this research study (introduced in section 4.3.1) and
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is nearing the final stages of the peer review process for FC publication 
(explained in section 5.3) at the time of writing. The process presented is, 
however, one part of the improved understanding of the regeneration to 
greenspace projects generated through this study. The findings of this 
research highlighted the opportunities to improve project delivery planning, as 
presented in the next chapter.
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Chapter 6 Improving Project Delivery Planning
Improving Forestry Commission regeneration through enhanced 
project delivery planning.
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6.1 Introduction
"...a lot more could be done (to share information)....you're 
experiencing the same problems that we are and we're probably 
duplicating effort. Part of the problem is that you’re dealing with the day 
job, that's Just the reality of it".
Tim addressing Dennis, Practitioner Workshop, February 2012
In this chapter the role of the practitioner responsible for planning brownfield 
regeneration to greenspace projects is presented. Their role is central to 
manage and co-ordinate the process and therefore the model is designed for 
them to use to plan a new regeneration project. Since it is the project manager 
who plans a regeneration project, it was necessary to understand their role, 
core responsibilities and how these related to project responsibilities for a new 
site, to better understand how planning might be improved and accommodate 
the delivery of social and environmental benefit. Analysis of the practitioners 
and case study examples, reveal similarities and differences in their 
responsibilities, project delivery planning and background; all of which 
directed their support needs. Those issues which were identified as common 
to the regeneration process are presented next. After which the key findings in 
relation to delivery of social and environmental benefit are presented.
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6.2 The Project Manager
This section will explain the role of the practitioner responsible for project 
managing regeneration at the case study sites, their responsibilities and their 
training. An analysis of topics which were recurring or significant in light of 
their implications for project delivery planning is presented in this section. 
Analysis of the interview, observation and correspondence data collected 
during the testing period and evaluation workshop revealed important 
considerations for other practitioners in this role and those indirectly involved 
in these projects. Perhaps more importantly, this chapter will draw out critical 
considerations regarding the way in which future FC regeneration projects are 
planned and delivered.
6.2.1 A Dedicated Post at the Flub
The role of the practitioner responsible for project delivery planning is 
important because it is these individuals who co-ordinate project delivery and 
plan the new site. The two practitioners involved in testing the model, Tim and 
Dennis, (introduced in section 4.3.1) were a Project Manager in a Team 
Leader role and a Programme Manager respectively. Whilst project 
management is focused on a single project, programme management 
concerned several individual but related projects or functional activities. They 
discussed their role intermittently during the research. During the first 
interview to test the model in the London Programme, Tim explained that he 
saw himself as a co-ordinator, bringing in the right skills at the right time:
"I’ve not been trained in reciamation. i reiy heaviiy on speciaiist 
support from the project team.... i do want an overview of...[the 
process], i have used the best practice guidance notes to make sure 
i've got that and understand things. For the most part, i'ii be reiying on 
speciaiists throughout for those areas where we need those speciaiist 
skiiis".
Tim, Interview 1, July 2011.
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Tim later explained that he brought those with specialist skills into the project, 
at various points through the regeneration process, to support his work and 
that he was reliant on their expertise. This indicated that several individuals 
such as the landscape architect and the civil engineer are involved with each 
stage of the process, whilst others were involved in only specific stages or 
tasks.
In the London and Glasgow Programmes, responsibility for project delivery 
planning was added to the remit of an existing position, as and when a new 
regeneration site was commissioned. In the London Programme, for example, 
the responsibilities were added to the Team Leader post. As Dennis 
explained, if there was a need for a dedicated project manager (i.e. an 
employee solely responsible for project managing the regeneration of the new 
site), it needed to be recognised and included in the business plan for the new 
site or it would be lumped on to the workload of an existing employee to 
manage.
It was observed that at one high profile brownfield site in the Glasgow 
Programme a dedicated project manager, Toby’, had been employed to 
project manage delivery of a new site, ‘Cherry Lane’. Although Cherry Lane 
was a one-off example, in this respect, a comparison between Cherry Lane 
and the other sites in the Glasgow and London Programmes indicated that 
there were advantages, despite financial implications for the project.
A dedicated project manager is an additional member of the project team who 
manages the project and regeneration of the site as his or her sole 
responsibility. The additional member of staff reduced pressure on other 
members of the project team. This person was able to work on the project, 
focus on the site and plan more frequently (than those managing a project 
alongside other responsibilities). In the absence of a dedicated project 
manager, the responsibility for site delivery rests with others in the team, 
typically until the point at which consultant support is sought to assist to 
reduce the workload on the team or bring in specialist skills, often both. The 
implication of using a consultant on such a reactionary basis is that the FC
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misses out on the opportunity to develop regeneration expertise in-house 
within the project team. Furthermore, Tim, Dennis and Andrew moved from 
the role into a different post within 4 years. For Tim and Dennis, this 
happened within a year of the end of the testing period, highlighting the 
implications of their move on the project, and left a gap in expertise within the 
project team.
During the testing period there was a civil service recruitment freeze; capacity 
issues within the teams were a common point of discussion. Practitioners 
considered what an ideal complement of staff might be to deliver these types 
of project and, through an analysis of all project data, the roles were linked to 
stages in the process (presented in detail for each stage in Chapter 5). In the 
Glasgow Programme, Dennis was able to reflect on what he did to plan 
Cherry Lane and how he went about trying to ensure a project was adequately 
resourced. In the absence of a full project team, it was evident that the 
practitioner responsible for project delivery planning would take on additional 
responsibilities himself and bring in support through other parts of the 
organisation and use consultants.
6.2.2 Core Responsibilities, Project Responsibilities and Negotiation 
Practitioner responsibilities were discussed directly and indirectly during 
interviews and were observed; project delivery planning, it emerged, was just 
one of a number of responsibilities within their remit. There were two 
categories of responsibility: ‘core’ responsibilities which were part of the remit 
for each practitioner and ‘project responsibilities’. Project responsibilities were 
associated with taking on a new site; they include all aspects of project 
management and delivery (outlined in section 6.2.1 above). Observation 
highlighted how core responsibilities overlapped with project responsibilities, 
which had advantages and disadvantages, as discussed below.
The core responsibilities for which Tim and Dennis were responsible include: 
managing members of the team, managing contracts, co-ordinating strategic 
meetings with internal and external stakeholders, managing regenerated sites.
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securing funds, managing one or several budgets, reporting to the 
management board, scoping potential sites, forecasting and administration, 
project management, health and safety, communication and engagement, 
compliance and monitoring. Project responsibilities include: negotiating with 
site owners (who were looking to release their sites), producing a business 
plan and project initiation document, project delivery planning, co-ordinating a 
project team, scoping and finding information, preparing project documents, 
preliminary activities to assess the site, site visits, contract management, 
forecasting, reporting to the project board on the project, co-ordinating 
delivery, delivery of key milestones.
For example, it was observed that Tim was involved in preliminary activities to 
secure sites which the FC would later regenerate to woodland through a 
management agreement for regeneration to greenspace. Fie undertook 
activities common to starting any project, i.e. he prepared and wrote the 
project initiation document and business plan, to seek approval from the 
project board to start the project and in doing so, reported that he was 
following a standard project management approach. Practitioners were 
observed to run several tasks in tandem, particularly during the early stages of 
the project where there is uncertainty as to whether the project will be 
pursued, i.e. whether a site will be acquired or not. Later in the process there 
were further examples of non-linearity in the tasks being undertaken, for 
example, at one site where community consultation was undertaken in parallel 
with civil engineering work on site.
It was observed at the case study sites and other sites in the programmes 
(Trout Farm, Greenwood and also Lapwing Gap) that both Tim and Dennis 
held a preliminary meeting with the owner of the site, landfill companies 
looking to upgrade^ the regeneration of a site from ‘agriculture’ to ‘forestry’ 
end-use. Around the time of this meeting, the practitioner started to assess 
the site and work up what they referred to as a ‘remediation plan’; this
 ^ The term ‘upgrade’ he was referring to the additional benefits associated with planting to 
create accessible community woodland (for the benefits discussed in section 1 .6 .3), 
compared to a general agricultural end-use typical of regenerated landfill sites in the area.
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involved finding background information about the sites. For example, at one 
case study site, Dennis was involved in a meeting with the local authority to 
obtain case history. Dennis deliberated on whether it was a worthwhile use of 
his time to spend days at the council offices trawling through box files for 
background information on the history of the landfill, which further highlighted 
the demands on time for those in the project team:
“The Council say they have got boxes of files on it and to be honest i ’m 
not sure i ’ve got the appetite to go through it ail. i think we are where 
we are and i know what i need to do to assess the site and work up a 
remediation plan and a forest design plan and then deliver it....’’
Dennis, Interview 4, November 2011.
In both the Glasgow and London Programmes, the practitioner was involved 
in negotiating a contribution towards the cost of regeneration from the landfill 
company (in this case a minimum of 10% of the regeneration cost or a dowry 
for management and maintenance). These negotiations were typically carried 
out in tandem with writing other project documents, for example, what one 
practitioner referred to as the ‘restoration plan'^. Practitioners explained that 
once the project is approved by the board, the project manager is then 
responsible for managing the project. It was evident that effort was needed at 
the site selection stage to ‘pump-prime’ project initiation. Tim and Dennis had 
started to develop and refine forecasts of what might happen and when, 
informed by meetings and the negotiations with external organisations, to 
prepare to take on a site, whether through acquisition, lease or a management 
agreement. Flowever, negotiations between the practitioner and landfill 
company were particularly time-consuming and required repeated meetings 
with the local authority, partners (where regeneration was being undertaken in 
partnership) and members of the project team. Perhaps more revealing was 
practitioners’ experience of negotiation with those organisations looking to 
pass on their site, which were described on occasion as ‘commercially 
aggressive’. This was reported to have a marked impact on the project team,
 ^The restoration plan he was referring to was a ‘restoration issues assessm ent’ to assess the 
issues on former industrial sites inform the planning of forestry operations. This was akin to a 
desk study with additional site assessments, the scope of which would depend on the site 
history and proposed end-use.
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as everyone sought to meet the demands and timescale imposed by those 
looking to pass on their site.
6.2.3 Planning and Forecasting
All practitioners had other commitments in their busy work schedule, 
particularly the need to address issues on sites which had already been 
regenerated. This led them to postpone project delivery planning for a 
potential new site, sometimes by several months. For example, at one 
regenerated site anti-social behaviour led to damage of infrastructure, regular 
replacement of which was costly and took time and resource to address. 
When this happened during the ‘testing window’, for example, planning the 
regeneration for the new site was put back repeatedly whilst the more 
immediate matters were addressed.
Initial planning was also influenced by the company looking to pass on their 
site, which was also observed to cause delays. Where planning was delayed, 
this had subsequent impacts later in the project. Practitioners explained how 
they entered into negotiation with the owners looking to release a site. One 
site was still receiving waste material at the time of negotiation; the estimated 
completion date proposed by the owner (a waste operator) was exceptionally 
crude (unknown at the time to the practitioner responsible for project delivery 
planning, who started to prepare for regeneration). The owner was reliant on 
committing a set volume of waste material within a certain timeframe; this 
scenario had a significant impact on the project and initiated a chain of delays 
(explained below), increased cost and significantly reduced the quality of the 
site. Prior to release, for example, compaction was observed and later 
reported by the practitioner.
There was more certainty forecasting the potential handover date for landfill 
sites which had already been filled and capped and were ready for 
regeneration (subject to approval by planners, which was observed to take six 
months from application to approval). On these sites there was less scope for 
negotiation of financial support to regenerate to woodland end-use because 
they were ‘completed’ and the project manager and owners didn’t have to
206
make forecasts as to when the site was likely to close, whereas at sites which 
were yet to complete, the landfill operators were keen to work collaboratively 
with the FC and promote the additional benefits of supporting woodland end- 
use.
Unfortunately for the practitioners involved, once negotiation commenced, 
these timescales were often moving targets. The implications of delays were 
noted during interview discussion. At their most severe they impacted project 
cost, timings and reputation:
“That slippage in the reciamation process was actually a pretty big 
headache, if i ’m honest with you. The trees had been ordered, the 
contracts had gone out to tender, the civil engineering contract had 
gone out, the community consultation contract had gone out, the 
community engagement contract, designers had been engaged. The 
EWGS, England Woodland Grant Scheme signed up to, soil testing 
and plans, so it was a pretty major set of changes that we had to 
make.... but i ’m not sure they appreciate what an impact they’ve had, 
how far on we’ve got. We’d committed cash, sometimes hundreds of 
thousands of pounds to these things’’.
Tim, Interview 2, September 2011.
It was revealed that the issue which led to the delay had been experienced 
previously during earlier regeneration projects. The matter was pursued with 
practitioners to gain further insight into issues and explore what opportunities 
there might be to prevent delays, as Tim explained:
“interestingly enough, they had exactly the same problem with ivy Hiii
when that was being worked and, as i say, i don’t think we’re being
run around, but i think we could get the planning tighter if everyone 
appreciated the issues’’.
Tim, Interview 2, September 2011.
This led to discussion to explore how practitioners might change plans to 
reflect lessons learnt from past projects and better forecast for potential issues 
and problems. Using the model as a visual prompt to reflect on the stages in
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the regeneration process (and past projects), practitioners identified when in 
the process it might be necessary to identify various issues and then mitigate 
against these. For example:
Tim “I think everyone just needs to get together early and think more
carefully about what it is they’re saying [their] timelines are and how 
realistic they are. Remember, this ....is the fifth time this has been put 
back, you know, originally we were due to take the site on in... May’’. 
Interviewer “Yes, I remember this time last year, some of the conversations 
we had, you mentioned there was still a risk [of deiayj’’.
When issues identified through this research were common across multiple 
regeneration projects, there was opportunity to better understand the 
implications for delivery. It was revealed that those in one programme were 
keen to get projects moving quickly so the public would be able to see rapid 
progress with regeneration.
Tim “You get to the point where you think, well perhaps I’ll hold back and
not commit [resources] until we’ve got the site, which then means
you’re quite slow gearing up, but what we’re trying to do is to make
things happen once we’ve actually got the site. Because you want
to be able to move into action quite quickly so the public can see the 
site moving and think ‘oh, this is great!”’.
Tim, Interview 2, September 2011.
Flowever, the pursuit of speed was at the risk of reduced quality, and failing to 
plan to the same level of detail as other project teams only led to further 
delays (both immediate and later in the project). Furthermore, it was clear that 
some practitioners were not always aware of the feedback loops between 
stages and between the tasks, which confirmed what peers had suggested.
The range and extent of preliminary tasks associated with preparing to start a 
regeneration project and the difficulty associated with estimating how long
208
each might take was also noted in the Glasgow Programme, as Dennis 
highlighted, for example:
W e had sign-off of the PID [for Cherry Lane] in January, this year 
[2011], but that was ]ust approval to proceed with the feasibility stage of
the project which takes us through to February 2012 We were
hoping, originally, when the board signed... off [the PID] in January 
2011, that by September 2011 we would be able to present feasibility 
to the board, and get sign-off according to the business plan, by 
October [2011]. That’s not going to happen because there was a delay 
in getting the project manager into post... [he] started in July [2011], so 
it will be February next year [2012] before we have an outline business
case in this case, to treasury guidelines The outline business
case...it will then need to go to the....Management Board aftenA/ards...’’
Dennis, Interview 1, August 2011.
The first project delivery plan is presented in the project initiation document. 
This is typical of any large engineering project e.g. redevelopment to hard 
end-use. At this stage, because of uncertainty as to whether the project will go 
ahead or not, the practitioners have to balance the time and effort they put 
into developing the project initiation document with the risk of investing their 
time and resource in planning a project that could be shelved or abandoned. 
The plans in the project initiation documents for completed sites (reviewed 
during the testing period) tended to lack detail regarding tasks, sub-tasks 
duration or phasing; typically, tasks were lumped together with rough 
estimated costs and suggested sequence of stages. However, since the plans 
themselves need to be a balance of detail and yet retain flexibility to be 
refined as more detailed information is generated for the project, this was not 
considered an issue. At this stage, as the plans are precursors to a detailed 
business plan, they are produced in order for the project board to make an 
informed decision. The board is at liberty to request more information, which 
they did for a site in the London Programme; when this happened, once again 
responsibility fell to the project manager to collate and present the information 
to the board, alongside other responsibilities, with implications for the rest of
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the project, for example, constraining time for ‘core’ responsibilities whilst the 
project manager collated the additional project information.
Once the practitioner received approval by the project board to go ahead with 
the project, they develop the business plan for the site. In the business plan, 
the estimated delivery times of stages are set out, depending on site 
acquisition, which is dependent on legal arrangements being in place.
Tim and Dennis were in positions of responsibility, co-ordinating ever-evolving 
projects across a number of sites, alongside their other ‘core’ responsibilities. 
They were responsible for project management activities typically associated 
with any large infrastructure project (OGC, 2009), such as the delivery of key 
milestones, producing project documents, securing approval from the project 
board to proceed with various work programmes (site investigation, 
operations, remediation work, etc) and contract management. They explained 
how they had developed a good overview of the legislation and regulations 
relating to their project, made frequent reference to people within their network 
of professional contacts, and reported that they knew who to speak to and 
when. It emerged during site visits that they were also responsible for dealing 
with issues of antisocial behaviour on sites which had previously been 
regenerated, or were in the process of regeneration (noted above). They 
referred to examples of vandalism, arson, destruction of infrastructure and 
illegal hunting on regenerated sites. They also explained the challenges of 
addressing these issues.
On reflection, analysis of the data shows that in these projects a member of 
the FC is needed to take responsibility for pump-priming project delivery 
planning ahead of project initiation. Then, when the business plan and project 
initiation is approved and delivery starts, it would appear to be both ideal and 
advantageous for a dedicated project manager to be brought into post: in 
reality, the responsibilities for updating the plans and full project delivery are 
usually added to an existing team leader role with the expectation that they 
will manage additional responsibilities alongside their day job. Furthermore, 
the problems at ‘regenerated’ sites further increased their workload and were
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given priority over planning a new regeneration project. The core and project 
responsibilities were observed to overlap and project responsibilities often 
imposed constraints on time available to attend to core responsibilities, 
particularly during intense periods in the project or where there were issues or 
delays. In these projects, several tasks were run in parallel, the non-linear 
delivery of regeneration increased the level of complexity of the projects, and 
they also required the project manager to juggle multiple responsibilities.
Background and Training
The practitioners involved in testing the model were professionals who had 
been trained in forestry. They reported, independently, that they were not 
trained in reclamation and it was something they learnt on the job. Dennis 
outlined how it was the issues he experienced on site that helped him to learn, 
whilst Tim explained:
“ especially in the Commission, we do so many jobs at one
time.... when I was recruited I had no knowledge of land reclamation at 
ali and was really left to my own devices”.
Tim, Interview 1, July 2011.
Although both practitioners were trained to a well-recognised industry 
standard in project management (PRINCE2), there was variation in the 
experience and training they had to use Microsoft Project. Both were mostly 
self-taught; however, Dennis attended a training day during the testing period. 
Following this course, he suggested that other practitioners should not attempt 
to use the software without training. Dennis reported that, in his experience, 
MS Project was ‘the’ planning tool for managing projects. This was important 
to this research project, as the model (version 3) was produced as a template 
in Microsoft Project.
This section has explained the roles and responsibilities of the practitioners 
involved in development of the model. A description is presented of 
practitioners responsible for planning complex, technical projects alongside a 
host of other responsibilities. These individuals were aware of the limitations 
of their own knowledge of regeneration, which (in part) led them to engage
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with this research. Both were central to project delivery, trained in forestry and 
held project management qualifications; they were not, however, trained in 
regeneration. This raised two important questions for this research:
1) in the absence of training, were there implications for the project, and
2) what were their support needs?
6.2.4 Support Needs in a Project Setting
In light of their regeneration experience, background and repeated requests 
for support with project delivery, coupled with the situation presented by peers 
(explained in section 4.2.4), it was important to this research to identify what, if 
anything, was being used by practitioners, what they needed support with and 
what their preferences were in terms of function and format.
To develop the model (version 1), the practitioners briefly noted what 
resources and literature were available to them. During the testing of version 
3, they were asked again what their support needs were, to help understand 
the degree to which the model was able to meet these, and to identify gaps.
What was being used?
Tim and Dennis were aware of the Best Practice Guidance (BPG) Notes 
produced by Forest Research (Forest Research, 2006). The notes are part of 
a suite of Forestry Commission publications, (presented in Chapter 2, Table 
2.1). Flowever, the use of these documents varied, as Dennis said during the 
first interview:
“I’m not familiar with them but I do know of their existence”.
Dennis, Interview 1, August 2011.
When asked what he used to keep abreast of practice, Tim explained that he 
used BPG Notes and directed members of the project team to these, although 
they had been produced in 2006:
"... mainly the Internal FC ones, so really the ones produced by FR, to
be honest. We use and reference those [One] B P G  [which] was
really useful.... says in bold that local native trees probably won’t be
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suitable because ground conditions will be so different, so that was an 
excellent piece of external research for me to set in front of [members 
of the internal project team]”.
Tim, Interview 1, July 2011.
Involvement in the research prompted further use of the notes. For example, 
towards the end of the testing period both Tim and Dennis were more familiar 
with the literature to which they were directed as a result of using the model. 
Other resources used by Tim and Dennis to keep abreast of changes to 
practice and legislation were discussed during interviews; Dennis reported 
using the Forest Research Bulletin, emails from the Institute of Chartered 
Foresters and the Connect Bulletin (a Forestry Commission internal 
newsletter) to keep informed and identify papers that had been published; he 
also said that some information would be sent to him directly, although it was 
rarely related to regeneration.
There was consensus that those in the role of project manager were time- 
poor. Therefore there was simply no time to look for information, so it needed 
to be brought to their attention. This was supported by observations of the 
resources in use and email exchange: practitioners relied primarily on verbal 
recommendations or email. As Dennis explained:
“I don’t go and look at these things unless someone draws my attention 
to it. I don’t have the time to delve around for stuff unless it’s brought to 
my attention Dennis, Interview 1, August 2011.
What support was needed?
Tim explained during the first interview that he had very few resources to 
assist with land reclamation and the model was therefore likely to prove useful 
to him:
“To have a tool that presents some of that [knowledge of regeneration] 
for you, and for me still learning, this will be useful. And for future 
people coming into my role, this [knowledge of reclamation] will be 
useful”. Tim, Interview 1, July 2011.
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More specific support needs were identified as testing continued. For 
example, Tim explained how he spent time looking for lists of species that 
might tolerate future climate conditions and best practice guidance on 
reclamation, to no avail. The practitioners confirmed that there was a lack of 
information on regeneration tailored to their needs; as Dennis commented: 
“There is maybe a gap in the market.”
Interviewer - “That's what I was wondering.”
Dennis - “Knowledge transfer on brownfield investigation”.
Dennis, Practitioner Workshop, February 2011
The practitioners who tested the model confirmed their need for support. 
Interview and observation data was analysed (using methods presented in 
section 3.5) and (as section 4.4.2 explains) needs were listed then considered 
in more detail. The ten areas were:
1. identifying ‘critical’ tasks in the process (of brownfield regeneration to 
greenspace),
2. when to start tasks,
3. when to start monitoring and evaluation,
4. finding supporting information,
5. planning for succession and handover,
6. checking a project is on track during delivery,
7. bringing those practitioners who have an outdated approach to 
regeneration up to speed,
8. reducing the need for consultant support,
9. broadening the contractor base available to deliver work on this type of 
project,
10. minimising the risk of duplicating effort of other project delivery teams.
During visits to a number of regenerated sites, examples of good and poor 
practice were observed. At some sites there was evidence that the ‘guidance 
principles’ had been followed, such as the use of a quality planting medium, 
tree tubing, and protection from mammal damage, for example. However, the 
issues reported at each site by the practitioners and others in the project team 
were evident, and many were observed first-hand during field visits. There
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were examples of soil compaction, erosion, a high beat-up rate^, blocks of 
trees with little other vegetation present and evidence of anti-social behaviour. 
Observed poor practice and problems described by the practitioners on site, 
such as contract issues, were consistent with ‘poor quality regeneration 
projects’ as reported within the literature (e.g. Sellers et al., 2006 and Doick et 
al., 2009b). Many of the problems that practitioners reported were long­
standing; some were recurring and most continued on site at the time of this 
research. In short, although sites had been regenerated, inconsistency in the 
quality, repeated observation (and discussion) of problems and issues helped 
to substantiate requests for support by practitioners and peers involved in this 
research.
Examples of Good Practice:
• Use of recycled, certified, locally sourced planting medium
• Erosion control
• Mammal control and maintenance of controls
• Low beat up rate
• Consideration for future community use requirements integrated into 
the site design
• Road marking to direct traffic around the site
• Spot spraying and hand weeding inside tree tubes
• Use of a variety of species selected with regard to future climate 
conditions.
Examples of Poor Practice:
• Bank collapse
• Erosion
• Inadequate provision for mammal control
• Loss of planting stock
 ^The beat-up rate refers to the percentage of trees that die and need to be replaced, 
typically for three to five years following planting. This research highlighted how a low 
beat-up (where few trees need to be replaced in the years following planting) is 
sometimes used as a proxy for establishment success. In this research, a beat-up 
rate of less than 12% is considered low.
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High beat up rate (reported and/or evident)
Excessive nutrient loading of the site
Compaction
Lack of drainage
Strimming
Trafficking (heavy machinery moving across areas to be planted) 
Inadequate storage facilities for materials
Issues observed and reported prompted further discussion to identify how 
best to support practitioners with a view to improvement during regeneration. 
For example, practitioners delivering projects tended to be focused on at the 
end of the project. During regeneration, however, benefit delivery was often 
bare minimum, restricted to statutory requirements, or identified too late to be 
realised. Therefore one area of support identified was to help project 
managers identify opportunities for social and environmental gain.
It was apparent from observations made during site visits that there were 
extensive opportunities to improve the delivery of regeneration projects and 
the quality of regenerated sites. By working with practitioners to identify what 
might help them and when any ‘supportive’ intervention might best be applied, 
it was evident that project delivery planning could offer a reasonable starting 
point toward such improvement. There was also potential to save time and 
money spent planning a project by giving practitioners insight into the main 
stages in the process of regeneration that are common to these projects in 
order to minimise time spent planning from scratch. This raised the question; 
to what extent could the use of the model meet practitioners’ need for support 
and help them undertake project delivery planning for a new site? The model 
(version 3) was applied to two case study sites to find out (as explained in 
4.3).
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6.3 Model Application
This section will examine the use of the model (version 3), beginning by 
presenting an evaluation of the model against the framework in section 4.3 
(strengths, weaknesses, opportunities and threats). The aim of testing the 
model at case study sites was to examine if it supported project managers 
planning regeneration to greenspace projects, if the model was useful, to 
identify and examine strengths and weaknesses of using the model and how it 
could be improved. After the evaluation, this section moves on to compare 
application between the two case studies.
6.3.1 Analysis: Case Study Application
The model was presented to the individual practitioners in Microsoft Project 
format at their respective places of work, following discussion about this 
research, their participation and which site (if any) they might apply it to. It was 
agreed that the research would be undertaken in the spirit of action research 
enquiry and that regular, on-going feedback would be communicated with a 
view to improving the model as a result of the insights generated and better 
understanding the process of regeneration.
Tim and Dennis applied the model (version 3) to a case study site in their 
regeneration programme (explained in section 4.3.2). Their reasons for 
participating in the research and use of the model in order to test it were 
primarily to support improvement in regeneration. For example, Tim chose to 
participate ‘to help create a coherent tool to assist in developing the
 (District) Brownfield Programme’. For Dennis it was '.... important that
Forest Enterprise support the Research and Development process within 
Forest Research’. Singularly they each had 3-5 years of experience in the 
regeneration sector.
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Case Study Application
The model was assessed against the following criteria, with a view to 
identifying opportunities for further improvement:
1. Strengths and weaknesses of using the model,
2. Opportunities and threats of using the model.
The strengths and weaknesses of the model, opportunities and threats were 
identified by practitioners who applied it, as follows:
Strengths Weaknesses Opportunities Threats
Practitioner Support Challenging to Can be used as May becom e dated if
(particularly new display non-linear the basis for legislation changes.
practitioners) tasks. informing project Format will need
Practical and intuitive. In MS Project the meetings. maintaining.
Improves forecasting task dependencies M ay be suitable No cost allocations
Supports project slow down actually for programme or timings.
m anagem ent succession. using the model as level
Signposts to information a template. management.
otherwise unknown. In MS Project Can inform
Checklists. format the planning.
Embedded notes. practitioner requires Repository for
Tem plate for the project training to use the past project
manager. model (version 3) detail.
Avoids starting to plan a site and licences to use May help
from scratch. software. integrate with
Detailed plans can be other sites.
developed early.
Scenario testing.
Communication with others.
Builds practitioner
confidence.
Tem plate or foundation for a
Gantt /  can inform existing
Gantts.
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The main strength of the model was that it was reported to be intuitive and set 
out tasks in the process to enable practitioners to visualise the main stages 
and tasks associated with project delivery. It was consistently reported to 
enable practitioners to plan to a higher level of detail than they would do in the 
absence of the model and served as a checklist for all tasks. This was 
reported to build a level of confidence. The model was used to find 
information:
“It is a very, very good framework that I like to keep thinking 
about (to consider) the key tasks, and overall it signposts to a lot 
of information that is quite authoritative and maybe otherwise not 
found.., you know, some of the technical notes and websites and 
soon... That would be my main overarching comment”.
Tim, Interview 4, November 2011.
The model was used as a template or starting point for a plan. It was 
observed that this helped the project managers to produce plans to 
regenerate their sites. This built on points raised during semi-structured 
interviews, as Dennis had explained:
“You probably fall about these points (tasks) as you progress but 
having those points (tasks) laid out from the outset is going to assist no 
end in terms of the planning to the project manager.... ”.
Dennis, Interview 1, August 2011.
Other strengths were reported. For example, Tim, Dennis and Andrew thought 
the model would be particularly helpful to new practitioners who had little 
training in regeneration and to help them think through all the tasks in the 
process. Being able to visualise all the stages in advance was, they reported, 
helpful to improve forecasting accuracy and minimise the likelihood of 
overlooking a task from their plan and better understand which tasks were 
essential to project delivery. Furthermore, this research revealed that these 
individuals tend to move roles after only a few years and this had implications 
for the project. Those in the role of project manager were keen to support 
those who would succeed them and therefore having a detailed plan was 
considered particularly important to support practitioner succession.
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Weaknesses
The first weakness of the model to emerge was that it took practitioners some 
time to apply it to a new site they and that they needed to tailor it. Tim 
explained that it took him several hours to tailor the model to the case study 
site because of the embedded links between tasks. Tim and Dennis explained 
that they spent time trying to adjust all the task dependencies to fit their case 
study site.
One practitioner reported during the testing period that one of the limitations of 
the model was the absence of cost allocations, timings or durations. He 
explained that it would be useful to know what the average price or duration of 
a task might be. When this suggestion was discussed at the workshop there 
was ultimately consensus that timings, task durations and cost allocations 
were site-specific and it would not be appropriate to include these in the 
practitioner guidance or final version of the model, especially given that costs 
rise and therefore any literature associated with model would need regular 
updating.
The consensus was that one of the main weaknesses of the model (version 3) 
was associated with the intervention being in Microsoft Project format, for 
which practitioners would ideally need training and software licences (refer to 
section 4.4.2). A number of improvements to were agreed at the end of the 
testing period, such as the removal of the dependencies between tasks. 
These are discussed in the next section.
This section has evaluated the model, focusing on the main strengths and 
weaknesses. However, the model was also used to inform other sites in both 
programmes and comparative analysis of the use of the model revealed more 
about the significance of project delivery planning. The next section will 
present this analysis.
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6.3.2 Comparing Application to Advance Practice
This section will explain how the use and application of the model in the case 
study sites supported planning. This section builds on the summary of 
application presented in Chapter 4.3.2. Analysis of the use of the model starts 
with a comparison between the two programmes to highlight similarities and 
differences in application. Using methods described in Chapter 3.6.2, each 
category was analysed to: draw out the main learning points, better 
understand how the model was applied, identify commonality and differences 
between project delivery planning with a view to revealing actions which 
constrained regeneration or proved advantageous, and to direct changes to 
the model. The main findings were categorised and are summarised in Table 
6.1, and are thereafter expanded on in the rest of this section. Analysis drew 
out key learning points. The main findings are categorised in relation to: 1) 
Project delivery planning, 2) Use of the model, 3) Task dependencies, and 4) 
Other observations.
Table 6.1. A comparison of project delivery planning and application of the 
model in two programmes.
Category
Project 
delivery 
planning prior 
to model
London Programme
Ad hoc planning by the 
project manager 
alongside day job. 
Project delivery planning 
on a site basis post 
negotiation with owner- 
operator.
Mainly in the form of 
documentation.
No tools reported.
No time put aside to plan 
in detail.
Note - strategic direction 
set through involvement 
in regional programme.
Glasgow Programme
Project delivery planning by 
programme or on occasion, 
a dedicated project manager 
with support from 
programme manager. 
Programme level planning. 
Project delivery planning on 
a site basis, post negotiation 
with owner-operator 
informed by programme 
documents.
Mix of planning tools used 
(MS Project and documents) 
Time put aside for regular 
collaborative planning.
Note - strategic direction set 
through involvement with 
Glasgow City Council.
Learning Points
Different approaches to project 
delivery planning.
Higher level of detailed planning 
undertaken in the Glasgow 
Programme than London. In the 
Glasgow Programme they tied 
planning into the Forest Design 
Plan Process.
Project delivery plans were 
prepared on a programme basis 
through regular collaborative 
planning between programme 
manager and project manager in 
the Glasgow Programme, whilst 
planning was ad hoc in London. 
In the Glasgow Programme 
planning was concurrent whilst in 
London it was consecutive.
Use of the 
model
Used the model to plan a 
different site from that 
originally proposed. 
Shared parts of the model 
with other members of the 
project team.
Used the model as a 
checklist.
Used the model to inform 
decision-making about
Used the model to plan a 
different site from that 
originally proposed.
Unclear whether the model 
was shared with other 
members of the project 
team.
Used model as a checklist. 
Used the model to inform 
decision-making about other
Both programmes demonstrated 
uncertainty about when to plan. 
Both programmes experienced 
delays to project ‘start’.
The model was used at a different 
site from that originally proposed 
in both programmes.
Both practitioners used the model 
as a checklist and to inform project 
delivery planning for sites other
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other sites in the 
programme.
sites in the programme (e.g. 
Cherry Lane).
than the case study site.
Dependencies Consistent problems 
reported with 
dependencies.
Reported dependencies 
slowed down use of model.
Dependencies hindered use of the 
model.
Other
observations
Practitioner succession at 
the end of the testing 
period.
Practitioners delayed project 
delivery planning using the 
model until mid-testing 
period. They gave priority to 
more pressing tasks 
concerning sites that were 
actively undergoing delivery 
rather than planning a new 
site. Practitioner succession 
in Glasgow Programme.
Where sites are part of an active 
programme, those sites already 
started take priority over sites that 
are in need of planning, which can 
delay project delivery planning for 
a new site.
Project Delivery Planning: Before the model (V.3) and During Testing
Practitioners were asked to reflect on how they had planned previous 
regeneration projects prior to their involvement in this research. Andrew 
summed up planning in London, reflecting on the first site he was involved 
with:
7 must say that....there was no ‘process’. It was thinking on the
spot...”.
Andrew, Practitioner Workshop, February 2012.
Project delivery planning in London was less detailed than most (but not all) 
sites in the Glasgow Programme. Regeneration was not planned to the same 
level of detail, or as far in advance. The level of detail in previous plans 
appeared to be influenced by the type of site; contaminated sites were 
planned more extensively than landfill, for example, as a reflection of more 
tasks. In the Glasgow Programme there was a more ‘formal’ project 
management procedure in place. Dennis explained how he and the Project 
Manager Toby (noted in section 5.1) had planned a site called Cherry Lane 
collaboratively, through a series of short, regular meetings. The plan for 
Cherry Lane developed iteratively. Once produced, it was kept up to date and 
more detail was added through input at regular meetings. Dennis was clearly 
already aware of the advantages of using a project management software tool 
to help him with project planning prior to his involvement in this research. 
Flowever, he was receptive to the use of the model to support him with the
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new site. During the first interview he reflected on planning Cherry Lane and 
the prospect of using the model:
7 almost wish we’d had you in a bit earlier and we could have used this
for Cherry Lane I’m just looking forward to.... expanding all those
lists, seeing what’s in there and starting to plug stuff in and seeing how 
it compares to what we’ve done feeling our way with Cherry Lane. You 
know, we’ve tried to break that down into bite-sized chunks, to 
demonstrate to people the complexity of the project”.
Dennis, Interview 1, August 2011.
Tim, the practitioner in London, had limited experience of the software but 
welcomed the opportunity to use it more than he had in the past.
7 never trained to do reclamation...., so you can imagine this kind
of resource builds confidence, when you can click on something and 
find out, there is something there....its really valuable”.
Tim, Interview 1, July 2011.
Sphere of Influence, Format of the Model and Distribution 
There was consensus that the format of the model in Microsoft Project was a 
useful template for a project delivery plan and a good way to approach the 
application of the model. The practitioners were repeatedly asked throughout 
the testing period if and how they used the model to plan their case study site. 
Both explained, independently, that they used it and produced a project 
delivery plan in the form of a Gantt chart (a standard project management 
output for engineering projects such as these). Both practitioners used the 
model in the same way; they “flicked through” it to get an idea of format and 
contents, then applied it as a template for a new site they planned to deliver. 
Initially they reported using it as a checklist, but later they used it as a 
template, and the original version was then used for reference purposes on 
multiple occasions. All practitioners reported that they used the model to 
signpost them to information, as Andrew explained:
“a checklist type thing, and signposts to best practice guidance notes 
 it's got value there”.
Andrew, Practitioner Workshop, February 2012.
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Tim reported that he initially used the model in two sessions, each an hour 
and a half in duration, to prepare a draft Project Delivery Plan and Gantt chart 
for Lapwing Gap and then Trout Farm. Fie explained that the output in the 
form of a Gantt chart was circulated amongst members of the project team for 
London. In the Glasgow Programme, Dennis spent around four days (over a 
period of a two weeks) producing the plan and converted the model he 
produced for Greenwood from MS Project format into a Portable Document 
Format (PDF), before it was circulated. This he did because members of the 
team were not literate in the Microsoft Project software and licences to use the 
software were limited. Tim explained that, when he planned to send the model 
to someone else, he also changed it into PDF format to prevent other people 
“mucking about with it”. Whilst producing a simplified version of the project 
plan prior to circulation is a common project management approach, it 
demonstrated how members of the project team in these projects had different 
levels of expertise with regard to using plans and the role of the project 
manager to clearly communicate these. Fie continued to explain:
7 try to simplify the Gantt before I send it o u t  [to the project team]
so people can follow it...”. Tim, Interview 3, October 2011.
This highlighted the significance of effective communication between the 
project manager and stakeholders and members of the project team during 
each stage in the regeneration process. This strengthened the importance of 
communication and engagement as an on-going task throughout the process.
Tim had shared elements of the project plan with the land agent, landscape 
architect and forest management Director, for example. Later in the testing 
period he recommended the model to the project manager who would later 
succeed him. This was particularly significant because it was seen as an 
endorsement of the model. Towards the end of the testing period it emerged 
that the model had influenced those in the project team. For example, one 
practitioner had used it to communicate plans regarding stages and timing. In 
the London Programme, as a result of using the model to undertake project
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delivery planning for Trout Farm, Tim planned for earlier involvement of 
members of the project team, such as the ecologist, in activities to scope a 
new site called Pike Fish. There was evidence for this in project documents 
and correspondence and it was reported as advantageous in helping create a 
better idea of what might be possible for the site. As Tim explained:
‘‘Members of my team will be taking various strands of this project plan 
forward and the detail of these points is just as useful for them as It Is 
for me”. Tim, Interview 1, July 2011.
In both programmes, the model was tested at a site other than the one 
originally proposed by the practitioner. In London the model was applied not to 
Lapwing Gap but to Trout Farm, whilst in the Glasgow Programme the model 
was applied to Greenwood (phase two) rather than Birch Park. This is 
particularly interesting because it highlighted the elevated level of uncertainty 
during project initiation, compared to other stages in the project, as Tim 
indicated:
“You’ll appreciate we’ve had a Gantt worked up for Lapwing Gap, and 
that project.... It’s not been put on hold, but it can’t be progressed any 
further from our side until the soil placement is finished, so, erm, what
we have done is gone back a n d  using the process, the model,
we’ve really based our work on Trout Lane because that’s in the 
pipeline and there are things we need to do on that now. That project is 
really moving rather than Lapwing Gap, which is sitting still at the 
moment”.
Tim, Interview 4, November 2011.
Tim highlighted how practitioners experienced delays to acquiring a new site 
(through pie-crust, lease or other management arrangements) for a plethora 
of reasons. A common cause of delay on sites which are landfill was due to 
unfinished ground work. There was uncertainty amongst those in the project 
team about exactly when a regeneration project might start, i.e. when the FC 
might take on ownership responsibilities for the site. This helped to explain, at 
least in part, why the original case study sites proposed were not used to test
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the model, although since these sites did later start within the testing window, 
it transpired that they were in fact informed by the model.
Dennis added that, as he started populating the model template, it would raise 
questions and prompt him to go away and check details to address the 
questions as he went along and this he found particularly useful. He gave 
examples; one stage prompted him to check regulations and then add further 
detail to the plan and this, he explained, was how the project delivery plan 
helped him to develop the plan in an iterative way.
Task Dependencies
Task dependencies had been inserted into the model between versions 2 and 
3 to show what activities needed to be underway or completed before another 
task could commence. These links between tasks had been identified as 
potentially being useful during the development of version 1. Furthermore, 
peers explained a number of links and feedback loops between tasks and 
stages. When the model was tested, however, both practitioners reported that 
there were issues with dependencies. For example, as Tim explained:
“Sequencing and the way it’s all linked is the most difficult thing to
address I think the issue we’ve got at Lapwing Gap is that
 [parts of it are]....out of sequence. You.... have to take aii these
links away to start moving things around As soon as you start
moving things around ....it then takes a lot of work to get it into a 
sequence. I haven’t bottomed that out yet. in some ways it doesn’t 
really matter because what I think we’re saying here is that, as a
starting point, what we see here  [in version three] is the ideal
sequencing. Yes, that’s what we’re saying”.
Tim, Interview 2, September 2011.
Dennis removed all the dependencies from the template and added in his own 
links between stages and tasks. As Tim had also found, the dependencies in 
the model slowed down application of the template. This affirmed that 
practitioners could appreciate unprompted that the model presented an ‘ideal
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sequence’ and felt they could change the task order within a stage to reflect 
their site.
This section has described how practitioners used the model at the case study 
sites and presented insights into real-life experiences of project delivery 
planning using the model; it informed the planning for both case study sites 
and other sites, was used by the practitioners, and its outputs were also used 
to inform communication with various members of the project delivery team 
and it changed practice at the case study sites. The next section will evaluate 
the model and present improvements to version 3, informed by testing.
Practitioners reported that if they were new to the role of ‘regeneration project 
manager’, the model would be usable and ‘added value’. It “included 99% of 
what a new project manager would need to get them up to speed”. Where the 
model formed the basis of a project plan, it helped test different ‘scenarios’ 
and inform the project Gantt chart for the case study sites and other sites in 
their programmes. There was consensus that, although the model did save 
time spent on planning, the main advantage was that it enabled more detailed 
plans than would otherwise be created. This meant that the plans produced 
using the model contained more information, and took into account detailed 
information about what each stage would be likely to involve, inputs, outputs, 
expertise required and subsequent tasks.
6.3.3 Changes in Practice: Improvements to Project Delivery Planning 
An analysis of data demonstrated that the model changed project delivery 
planning at the case study sites. The main implication of using the model to 
plan was the requirement for the project manager to spend in the region of 
less than two days using it. However this led to an overall improvement in 
planning and informed a comparison of approaches to planning between two 
programmes (presented in the last section). A number of improvements to 
project planning were identified through observations of things practitioners 
did which appeared to give them an advantage; the rationale for each is 
presented in Table 6.2. Improvements were categorised under the following
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headings; project delivery planning, working with others, finding information, 
thinking through the process and supporting practitioners through research.
Table 6.2. Potential Improvement to Project Delivery Planning
Project
Delivery
Planning
The programme manager and project 
manager approach project delivery 
planning together through regular 
meetings using MSP and the model as a 
template or checklist. When the PM takes 
ownership of the plan, he continues to 
work collaboratively and regularly on 
updating the plan.
This was the approach taken in the 
Glasgow Programme. It was 
advantageous in overcoming barriers to 
project planning. The use of the model 
can help practitioners to plan in more 
detail and assist other areas of project 
management (such as project succession, 
communication).
Working 
with others
Circulate the project delivery plan to 
members of the team. Where project 
members are not familiar with MSP or 
licences are limited, simplify the plan and 
change it into PDF format prior to 
circulation.
Keep other members of the project team 
abreast of the project delivery plan. 
Consider simplifying the plan prior to 
circulation to make it easier for all those in 
the project team to understand. Explain 
uncertainty.
Finding
information
Use MSP software or practice guidance to 
plan projects, for reference purposes and 
to help find out about available 
information, when in the regeneration 
process it may be needed and to access it 
quickly. Use the model as a check list of 
stages and tasks and to raise questions.
Practitioners reported Microsoft Project is 
‘the’ planning tool. They explained it is a 
useful way to disseminate information to 
members of the project team. Practitioners 
reported that the model was valuable as a 
checklist, to direct them to guidance and 
to raise questions during planning.
Thinking 
through the 
process / 
visualising 
the stages
The model can help a practitioner to think 
through what needs to happen and when 
in a regeneration project.
The model helped encourage the 
practitioner to work through the process 
and think about the order of tasks early in 
a regeneration project. Advance thinking 
may support project delivery improvement 
and optimise the potential for delivery of 
social and environmental benefit.
Support
practitioners
through
research
Practitioners welcomed input and 
involvement in the development of a 
support tool and felt it led to a more 
practitioner-friendly end product. 
Consider adopting a collaborative action 
research approach where appropriate to 
future research projects which aspire to 
support practitioners.
Practitioners thought a support tool they 
had been involved with would be more 
likely to be used due to their input and 
participation in development.
Table 6.2 shows the ways in which project delivery planning can be improved, 
generated through an analysis of all project data. Whilst the model (version 3) 
helped improve Project Delivery Planning, there were also benefits from 
working with others, finding information and thinking through the process in 
advance of delivery.
Despite improvement to project delivery planning, regeneration to greenspace 
end-use projects span several years. The period required to establish a site is 
typically 5-15 years, so it is not yet known how sites planned using the model
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will progress or indeed would have progressed in the absence of the model or 
as a result of this research study.
6.3.4 Meeting Support Needs
This section will expand on the extent to which the model fulfilled practitioners’ 
expressed need for support, primarily with project planning, although other 
needs were fulfilled. This section builds on the description of practitioner 
participation in development of the model, presented in section 4.4.
There was consensus that the model (version 3) addressed many of the 
support needs identified by the practitioners (described in section 4.4.2). Ten 
areas with which practitioners needed support had been identified and seven 
were found to be met through practitioners’ use of the model. In summary, 
there was consensus that the model helped practitioners to identify critical 
tasks in the process of regeneration and when to start certain tasks (including 
monitoring and evaluation). The model was reported to help practitioners: 
check if a project was on track during delivery; identify and locate information 
and plan for succession (i.e. where the project manager was leaving their post 
the model was reported to help them prepare for the handover of the project).
There was uncertainty as to whether the model would support efforts to bring 
practitioners who have an outdated approach up to speed with the latest 
practice. However, as the model presents an ‘ideal’ approach to regeneration, 
signposts the latest information and supports project delivery of a 
multifunctional site, it may well assist with this issue. Furthermore, where 
practitioners were not able (or trained) to use Microsoft Project, alternative 
options could be made available to enable them to view the information 
presented in the model (version 3), for example, in the form of practice 
guidance and web support.
Building on the support needs identified during the interviews with Tim and 
Dennis during the testing period, the workshop exercise regarding the degree 
to which the model fulfilled support needs led to discussion concerning
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several specific needs in more detail; finding supporting information, 
negotiating the critical path and starting various tasks.
For example, practitioners explained that they didn't have time to find 
information and therefore supporting information listed for each stage was 
particularly helpful, because:
“It has highlighted things like tool kits, publications, papers, things I 
didn't know .... were there. Admittediy, I'm fairly new to this area of 
work, but... that's where it does have a place, as there are new people 
coming in....”
Dennis, Practitioner Workshop, February 2012.
One practitioner (Tim) said he needed assistance with the identification of 
critical tasks'  ^ in the process of regeneration and the model helped him to do 
this. As Dennis said:
" It certainly prompts you. These are things I certainiy wouldn’t have
grasped the importance of, or the amount of time I’m having to put 
into.”
Dennis, Practitioner Workshop, February 2012.
The model was reported to help practitioners work out when to start a task, 
although only in terms of sequencing (i.e. in relation to other tasks or stages in 
the process), not in relation to a fixed date or duration. In a similar way, it was 
reported to help practitioners identify when to start monitoring and evaluation 
and plan for project team succession, so that where a practitioner moves 
roles, those taking on the site will be able to track “planned” progress looking 
at the project delivery plan.
There were however, support needs which were not met. Three of the 
identified support needs were beyond the scope of the model; it was not
Critical tasks are the tasks which are on the ‘critical path’ for a project. The ‘critical path’ 
(described in the glossary) is defined by ARM (2006) as “the sequence of activities through a 
project network from start to finish, the sum of whose durations determines the overall project 
duration". Therefore any delays to tasks on the critical path are likely to delay the overall 
project duration.
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designed to reduce the need for consultant support or eliminate the financial 
implications of using consultants to support future projects. The model did not 
replace the need for specialist advice on certain tasks in the regeneration 
process; however, practitioners reported that it would help them minimise the 
issue of enforced time constraints afforded to members of the project team to 
undertake various sub-processes, because they could plan in more detail and 
increase the accuracy of the tasks required for each stage and improve their 
estimates of task time. This was critical to give those involved at the start of a 
project time to identify tasks which could incorporate social and environmental 
benefit, for example, to give time for the ecologist to arrange surveys which 
would provide information (amongst other aspects of the project) on the most 
suitable habitat types to include in the site design. It was beyond the scope of 
the model, however, to increase the contractor base available to support 
these types of project. However, prior to application of the model at the case 
study sites, there was limited awareness that this was an issue for 
practitioners and there are opportunities for the matter to be given further 
consideration in future.
6.3.5 Social and Environmental Benefit
The interviews and workshop helped to generate a rich description of planning 
brownfield regeneration to greenspace projects and the process of project 
delivery. Data analysis helped to understand the realities of planning for social 
and environmental gain, identify what needed to be done to turn project aims 
into outcomes and where there were gaps in the process which undermined 
project delivery.
Social and Environmental Benefit
During the workshop, the exercise to help understand benefit delivery from the 
perspective of those involved (described in section 4.4.2) led to wider 
discussion about whether the model could support efforts to deliver on the 
project objectives and deliver social and environmental benefits. Benefits such 
as increased community cohesion, recreation resource and health and 
wellbeing were highlighted. Tim reported:
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7 think the model could contribute [to improving social and
environmental benefits] couldn’t it?  Whilst it’s not the driver, some
of the guidance within the notes contained within the model could help 
you improve the way you run those eiements of the project. So I 
suppose, in that respect, it could have direct benefit, heip by linking you 
into best practice guidance and X, Y and Z.”
Dennis continued:
“..yeah, it strengthens the delivery of your objectives...”.
Tim and Dennis, Practitioner Workshop, February 2012.
Further to this, during the workshop, practitioners discussed how the delivery 
of project objectives might be approached in the context of an ‘active’ project. 
Practitioners explained how the project champion and project team help to 
predict and set out what social benefit potential a site could offer, in order to 
justify the inception and delivery of new regeneration projects and gain 
support from stakeholders. Project objectives are then set to maximise the 
putative benefits to be gained via greenspace creation on the site, so effective 
delivery starts with identifying deliverable benefits and setting realistic and 
achievable aims. A review of project delivery planning documents also 
supported this claim. For example, ‘public access’ was one such aim which 
was common across most sites, listed in the project initiation document. As 
one practitioner explained when he was asked if he had set social and 
environmental objectives for one of his sites, he expanded:
“Yes, we have. The way we did that was ...we started at a fairly 
top level. Looking at the various strategies that were relevant at 
the time and basically if you go through those strategies ...they 
were so broad. So we quickly refined that”.
Tim, Practitioner Workshop, February 2012.
Practitioners described how, at two sites, the site objectives had been short­
listed and the lists reviewed, and how those with strategic fit were prioritised 
and incorporated into the project initiation planning.
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During project delivery planning, the benefit of regeneration is estimated and 
these estimates are described in the Project Initiation Document (PID). 
Practitioners were asked whether or not they consider the benefits set out in 
the PID to be an accurate reflection of what a project will deliver in practice. 
They thought that the estimated social benefit described in the project 
planning objectives was fairly accurate. However, when this question was 
pursued to better understand the perceived delivery of social benefit 
compared to original estimates, one practitioner expanded:
“although the social benefits are fairly accurately predicted in the 
documentation, they are, really, more than is captured in the project 
documentation”.
He continued to reflect on the regeneration of a site he had been responsible 
for managing, adding:
"further down the line, a few years after the project is actually delivered, 
as a social benefit it is huge and if that follows through to people using 
the site, that’s even better, i Just don’t think we’ve described it right 
from the outset. ”
Andrew, Practitioner Workshop, February 2012.
There was consensus amongst practitioners that estimations of social benefit 
may be underestimated at the initiation stage. Practitioners thought that 
estimates of benefits could be more generous for future projects.
During the design stage, sites are designed with the environment and 
community in mind, for example, taking account of future climate change 
scenarios in the project planning. At several sites the design team had taken 
account of climate change scenarios and species tolerance of future 
conditions. One practitioner reported: “the message is out there that we need 
to start thinking differently and that... has been filtering down to the pianning 
teams who do the longer term plans by which ciimate change is a factor”.
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There was variation in whether or not climate change adaptation was set as a 
project objective and included in the project plan, suggesting room for 
improved consistency between projects.
The insights presented above and others generated through the workshop 
and other aspects of this research highlighted opportunities for those project 
managers working on regeneration and members of their team to share 
experience through visits to demonstration sites. These informed the logic 
model (presented in Annex 3), which was developed, refined and 
strengthened with practitioners involved in delivering regeneration to 
greenspace projects.
The logic model presents a stepwise sequence for project delivery planning to 
deliver the project aims, by identifying the inputs, processes and outputs 
required to deliver the desired outcomes, using examples of social and 
environmental benefit. The logic model can address common gaps in the 
process (identified through the workshop exercise) and direct practitioners to 
those activities which generally require more detailed consideration. Used 
alongside project delivery planning, the logic model suggests a stepwise 
approach to plan for social and environmental benefit during the key stages in 
the process of regeneration to greenspace and deliver against project 
objectives. For example, the site design stage and preparation of the project 
implementation document were identified as key points in setting objectives 
which could later translate into the desired project outcomes.
On reflection, practitioners suggested that the accuracy of the estimated 
regeneration benefit could be improved and that it was likely that the benefits 
delivered would be greater than predicted in the project initiation documents. 
By mapping the process of benefit delivery using examples from real projects, 
the insights generated were captured to help inform future practitioners. In 
brownfield regeneration, particularly during the regeneration ‘process’, 
thinking through the stages in advance can help to ensure the project plan 
can include sufficient time to fully involve individuals with expertise to inform 
decisions which are made about the project.
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This section has illustrated that many of the practitioner support needs 
identified were met through the application of the model. The consensus was 
that the structure, detail and task information were useful: it helped 
practitioners and could help others. Likewise, the logic model was presented 
to understand benefit delivery to inform future projects and help those 
involved in delivering the benefits aspired to.
6.3.6 Common Issues in the Regeneration Process
The interviews and workshop helped to generate a rich description of planning 
brownfield regeneration to greenspace projects and the process of project 
delivery from the perspective of those responsible for project delivery. The 
issues practitioners experienced in delivering brownfield regeneration to 
greenspace (identified in workshop exercise 1) were a reflection of their 
combined experiences, drawn from interviews and enriched through 
collaborative discussion. Each issue was analysed to examine how it 
influenced project delivery and with a view to identifying issues which were 
common to regeneration projects. Discussion also explored what needed to 
be considered and when, so that issues might be avoided. The workshop 
exercise also drew out a number of issues which future practitioners could be 
signposted to (to raise awareness) to help them produce more ‘informed’ 
plans through insight into the experience of others, thereby helping to 
minimise recurrence in future.
The issues relate to planning, practicalities, management and experience and 
are categorised according to the main project management considerations: 
cost (funding), time, and quality, in addition to a fourth concern: 
communication and partnership (see Table 6.3.).
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Table 6.3. Common issues associated with the regeneration process.
Issue Planning 
Category
C o s t/
Funding
New projects 
require revenue 
funding.
There can be a 
lack of resource 
to pump-prime 
projects (projects 
don’t ‘get off the 
starting block’).
Practicalities
Design needs to reflect 
funds to maintain the site. 
Tight budgets can impact 
project monitoring and 
evaluation and make it 
difficult to demonstrate 
delivery against the project 
objectives.
Management Examples
Establishing and 
administering a 
dowry
mechanism can 
be challenging.
Once soil is compact it can 
be expensive and time- 
consuming to resolve. 
Funding regeneration over 
several years requires 
careful management to work 
around the end of each 
financial year.
Time Being involved in 
the project late in 
the process after 
plans have been 
agreed.
External
stakeholders can 
delay and 
constrain the 
project.
Site investigation can be 
delayed waiting for 
approval of the project 
business plan.
The window for ‘hard works’ 
may be shorter further 
north.
Pulling together a detailed 
specification of works is 
resource-intensive and may 
cause delays.
Managing 
slippage in 
delivery and 
delays.
PID sign-off can 
cause delays. 
Management can 
take up a lot of 
staff time, and is 
often high spend 
/high risk. Staged 
sign-off of works 
can require a lot 
of staff time.
It can take a long time to 
choose or create legal 
agreement to manage 
liabilities.
Lead-in time to form a 
partnership and agree 
funding has been 
underestimated .
Compaction increases over 
time due to consolidation; the 
longer the ground is left the 
harder it may be for trees to 
become established.
Quality Ensuring the 
commercial 
aspirations of 
developers fit with 
delivery of public 
benefit.
No need to ‘gold 
plate’
regeneration 
design. The site 
should be fit for 
purpose.________
Important to ‘capture’ the 
site to prevent weed 
colonisation at an early 
stage, as work progresses. 
Debating standards with 
regulators. Materials 
coming on to site need to 
be checked for quality 
assurance purposes.
Essential to keep 
on top of site 
management to 
help prevent anti­
social behaviour. 
Limited contractor 
base with 
experience of 
community 
forestry.
Finding and keeping 
contractors can be hard. Soil 
forming can be very technical 
for contractors.
Securing internal buy-in for 
the project (senior 
management).
Lack of long-term monitoring 
undermines the ability to 
demonstrate the success of 
the project and benefit 
delivery.___________________
Communicati 
on and 
Partnership
Proactive 
communication is 
needed to avoid 
the need for 
reactive 
messages. 
Communication 
can be
constrained by 
ownership and 
budget.
Matching 
restoration 
requirements to 
the aims of the 
project and the 
site type (e.g. 
climate and soil).
Understanding technical 
reports. Ensuring surveys 
look for risks in relation to 
forestry use of the site.
Project team 
must understand 
and deliver their 
responsibilities. 
Negotiating with 
third parties may 
be challenging 
and will require 
careful
management of 
expectations.
Site may change ownership 
between hard and soft works 
which can have an impact on 
project continuity.
After closer examination, each issue was charted against a particular stage or 
stages in the process of regeneration, as presented in detail in Chapter 7. For 
example, during the project initiation stage new projects will require revenue 
funding and resource to pump-prime them. Practitioners explained how they 
sometimes hear of a brownfield site which could potentially be regenerated to
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greenspace (with a woodland component) however resource to pump-prime 
the initial stages is needed, absence of which has led to the site being 
developed to hard-end, in one example described this was a missed 
opportunity to link two areas of greenspace.
Another issue common to regeneration reported was funding regeneration 
over several years, which can require careful management to work around the 
end of each financial year: this was noted under the ‘project initiation’ stage. 
Another example was an issue which related to site delivery, where it was 
reported, with regard to time, that any slippage in delivery can cause severe 
delays, after which it was important to prevent weed colonisation at an early 
stage during works. From a practical perspective, practitioners discussed how 
it was essential to keep on top of site management to help prevent anti-social 
behaviour once the site was delivered. All matters were noted with regard to 
their impact on the process and potential to inform future projects, as 
presented in the next section.
This chapter has presented an evaluation of the practitioner experiences, 
strengths and weaknesses of the model changes and identified potential 
opportunities to improve project delivery planning. Furthermore, issues 
common to the process of regeneration are identified (subsequently charted 
by the stage in the process to which they relate) for the benefit of those 
responsible for planning regeneration to greenspace in future. The next 
chapter will present the findings related to the stages and tasks in the 
regeneration process.
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6.4 Chapter Summary
Project delivery planning involves a range of activities such as meetings, 
finding information, estimating timings, producing plans, negotiations, 
communicating schedules and other documents. These activities are the 
responsibility of the practitioner responsible and inform the project plan. They 
are important because they provide information on: content, detail and quality 
of the plan, i.e. whether it is realistic, sufficiently complex, useful, easily 
updated and includes contingency (resource and time). The findings
presented in this chapter show that these plans are constructed by individuals 
in demanding roles, with multiple responsibilities, often with limited
regeneration experience and where planning a new site competes with a 
plethora of other time-bound tasks and responsibilities. The implications were 
associated with missed opportunities to meet the project objectives and 
deliver social and environmental benefit.
The comparison between the programmes studied in this research revealed 
that initial planning and the ongoing process of planning (i.e. updating plans, 
adding detail, scenario testing) are important activities which help the
practitioner prepare for the regeneration of a site. They enable practitioners to 
produce ‘better’ regeneration plans; the model can support planning, namely, 
through early, iterative and regular planning and the use of project
management software tools. In addition to the model, this research identified 
other important considerations which enable a practitioner to prepare to 
regenerate a site, namely: training to use project management software tools; 
dedicated project management support; experience; the use of consultants 
with experience of woodland establishment and the sharing of knowledge, 
experience and expertise between project teams. All of these factors are 
considered essential to quality project delivery planning. Furthermore, where 
time is set aside for regular project delivery planning, the practitioner 
responsible is better placed to forecast timescales, pre-empt issues and react 
promptly to problems.
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Through this research, practitioners who tested the model set aside time from 
their busy schedule to reflect on how they went about planning prior to 
involvement in this research, then planned a new site using the model and 
later reflected on how it helped them, what improvements were needed, how 
others might learn from their experiences and the extent to which the model 
met their support needs. The majority of support needs were met by using the 
model and there was consensus that it was informative to other members of 
the project team and would prove particularly valuable for new practitioners. 
They reported that it would help them plan in more detail, reduce the tasks 
missed and therefore increase the accuracy of task estimates, minimising time 
constraints. This is important; helping to increase the accuracy of task time 
estimates is one of the first steps towards improved project planning 
(Flyvbjerg, 2008), which can reduce optimism bias, i.e. the tendency to 
underestimate the overall time taken to deliver a project. Although there were 
support needs that were beyond the scope of the model, these were 
highlighted as areas for future research (discussed in Chapter 8).
In addition to the process model, which helped practitioners to better 
understand the process of regeneration, a logic model was developed 
(through co-production with the practitioners) to improve the delivery of social 
and environmental benefit and support them with project delivery planning of 
regeneration projects. The model mapped the social and environmental 
objectives for a site against specific project delivery stages. The logic model 
demonstrated what needs to be considered to improve the project delivery 
planning process, signposting the steps in the process required to translate 
project objectives into outcomes, to optimise social and environmental 
benefits delivered during and after regeneration. The model could support 
practitioners involved in project delivery planning, help raise the overall quality 
of new greenspace and prove invaluable to practitioners, landscape 
architects, operational staff, funders and policy-makers.
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Chapter 7 The Reality of Regeneration Deiivery
Insights into the stages and implications for delivery.
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7.1 Introduction
In this chapter, analysis of data arising from the testing of the model is used to 
explore the realities of brownfield regeneration to greenspace. The key 
findings in relation to each of the on-going tasks followed by each of the 
stages in the process are explored to understand the relative significance of 
each stage to overall project delivery. Overall, it is noted that project delivery 
planning and the design draft stage would benefit from greater focus in future.
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7.2 The Process of Regeneration: Findings
Each phase of this research study, particularly application of the model 
(version 3) at case study sites, generated insight in relation to each stage in 
the process of regeneration. The main findings in relation to on-going tasks 
are the focus of this section and, in presenting these, this section 
demonstrates how insights into the process were integrated into practice; the 
findings presented herein were the foundation for the Practice Note 
(presented in Annex 5).
7.2.1 On-going Tasks
Six on-going tasks which run for the duration of the project were identified 
through this research (presented and described in section 5.4) and are 
explained in detail in this section. The first on-going task, administration was 
put first as it is essential to support all project related activity. Second was 
project management because, in an ideal project, it will direct everything to do 
with the project from inception. Those in a project management role 
(described in section 6.2) were responsible for all project management 
activities typical of a large engineering project (i.e. planning, scheduling and 
tracking progress with the project). It was found that the project plan was often 
produced after negotiations with those looking to pass on a site had started. In 
the absence of even rudimentary plans, forecasting at the start is challenging. 
When plans were produced, they often lacked detail, which limited their 
usefulness to direct the project, track progress and forecast project duration. 
The model was reported to enable practitioners to produce a plan and assist 
with scenario testing, resource estimation, risk and uncertainty analysis, and 
to aid planning and delivery of monitoring and evaluation.
The third on-going task identified was health and safety. Practitioners were 
aware of health and safety requirements for their projects, particularly the 
Construction Design and Management Regulations, and these were given due 
consideration on an on-going basis. The next on-going task identified was 
communication and engagement. There were a range of approaches to
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communication observed and reported across the case study sites. Guidance, 
interviews with peers and informal discussion with consultants who undertook 
community consultation suggested that the ‘ideal’ approach to communication 
was one which was proactive: the project team would liaise regularly with 
internal stakeholders to keep members of the project team informed of 
progress. Early engagement with consultées (statutory and non-statutory) was 
reported to be helpful to a project manager to identify issues that might impact 
the feasibility of the project or site design. It was also noted that at some sites 
the local community might be reluctant to use a regenerated site because of 
its history, and proactive and ongoing communication which starts prior to 
regeneration could address this.
The fifth on-going task was sustainability assessment. Project management 
guidance suggested that there are opportunities to apply sustainability 
principles to regeneration projects during each stage (Taylor, 2010). However, 
to do this, practitioners needed to identify specific opportunities and plan in 
advance. In this research it was evident that the focus of ‘sustainability’ was 
on the end result -  a delivered site, which would typically deliver publicly 
accessible greenspace and general benefits associated with the project 
objectives, and which delivered the requirements for sustainability set out in 
the forestry standard. However, it was apparent that there were considerable 
opportunities to consider sustainability during regeneration, which was often 
overlooked. In light of the opportunities for sustainability considerations to 
inform managers of projects and programmes, practitioners were directed to 
Taylor (2010).
It was evident that practitioners were aware of the importance of ensuring that 
sites had long-term funding to support on-going management and 
maintenance (as advocated by Sellers et a!., 2006 and Moffat and Hutchings, 
2007). Akin to other large engineering and redevelopment projects, funding 
was a serious consideration and practitioners put considerable effort into 
calculating and securing an appropriate budget for regeneration and long-term 
maintenance. For example, at one site a dowry was secured which was 
sufficient to fund several decades of management and maintenance.
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The sixth and final on-going task was monitoring and evaluation. Whilst 
practitioners reported that they needed support with monitoring and 
evaluation, there was a range of opinion as to the best approach and direct 
value. It was beyond the scope of this research to collate and review all the 
monitoring and evaluation undertaken. However, it was apparent from the 
variation of the monitoring data that was collected and reported that if 
monitoring was being undertaken, it was ‘hidden’ in project reports and little 
publicised, highlighting future research opportunities (discussed in section 
8.9).
Whilst the exact monitoring requirements depend on the project’s objectives 
and site history, as well as statutory obligations, opportunities to collect 
baseline data and monitor the project were often missed during the early 
stages. Some sites, however, gave better consideration to monitoring; 
baseline data in the form of site surveys, contracts and fixed point 
photography were used to demonstrate progress with the project. Through 
interview discussion with peers, practitioners and a review of literature, it was 
noted that there was a need to go beyond standard forestry requirements, 
such as beat-up rates, and try to demonstrate delivery of all the project 
objectives. However, the major limiting factor was not only cost; advance 
planning was also important. Practitioners reported that when budgets for 
regeneration were constrained, as was often the case, they would give 
preference to funding infrastructure such as a play area and benches, over 
monitoring and evaluation work (beyond their statutory requirements).
This research highlighted that where project objectives are outcome- 
dependent, monitoring may need to last several years, which can further 
increase funds required for monitoring, and, once again, other more 
immediate considerations were given priority. The opportunities for social and 
environmental gain were identified through a review of literature and project 
documents and explored through interviews with practitioners. Opportunities 
for benefit abound throughout a regeneration project; however, it was found 
that they were often identified too late to be realised (presented in Annex 3).
245
The model was reported to potentially prompt practitioners to consider when 
to start monitoring and evaluation and encouraged an awareness of the wider 
impacts of a project, other than the immediate regeneration of a site and 
planting of trees. Interview discussion during the testing period suggested that 
there was some disparity in the approaches to monitoring and evaluation: 
between sites, between projects and between the two programmes. Some 
practitioners were focused on monitoring and evaluation to prove the impact 
of their project in support of their next project, whilst others were more 
focused on the need to prove the immediate impact of their project to the 
regulators.
There was limited evidence of an awareness of a potential need to prove the 
long-term impact of the project to a regulatory body or consider a more 
proactive approach to monitoring, by which changes to regulation could be 
pre-empted and plans put in place. However, when these matters were 
discussed with those in the role of project manager they were met with a 
positive response. One practitioner, for example, explained that their 
responsibilities only extended to the top layer of the site (‘pie-crust’) and the 
previous land owner who was responsible for the material beneath the top 
layer was obliged to undertake environmental monitoring of the site. 
Therefore, he could see potential advantages to taking a more proactive 
approach to monitoring in the future, rather than being reliant on data from the 
past owner.
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7.3 Stages
7.3.1 Site Selection
Discussion regarding site selection highlighted demand for brownfield in some 
parts of the UK and the difficulties involved in finding sites for greenspace in 
urban areas due to competing demands for land. Different approaches were in 
use for site selection; for example, a Site Restoration Issues Assessment was 
undertaken in the Glasgow Programme; a number of sites were identified for 
possible acquisition. Others chose to start with a strategic mapping approach 
through partnership. The strategic approach taken in East London originated 
with a partnership of national statutory agencies, local government, voluntary 
bodies and non-governmental organisations and the private sector, aiming to 
green east London (the partnership included the FC and the (then) 
Countryside Agency). The aim was to fund the ‘acquisition’ of 12,000 ha for 
forestry (by 2009) to ‘uplift’ and green the area through community woodland 
creation (ODRM, 2004). This started with a mapping exercise, which ear­
marked land situated within several East London Boroughs for potential 
greening, should sites become available.
One particular important consideration for practitioners during site selection 
was the nature of discussion with those looking to pass on their land once a 
site had been identified (noted in section 5.4.2). Discussion with practitioners 
revealed there to be a perceived need to develop a working relationship with 
those organisations looking to pass on their sites, in order to secure land for 
greenspace establishment, otherwise there was a high risk of it being pursued 
by others for hard end-use. However, these organisations were reported at 
times to be “commercially aggressive”] there was evidence of time pressure 
on the practitioner imposed through external (waste) organisations (for 
example, to provide them with documents relating to their intended use of the 
site). Towards the end of negotiation, there were repeated delays to site 
handover, imposed by those looking to pass on a site. During the site 
selection stage for one site there were yet more delays, as noted in the last
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chapter. The financial implications of the delays to the cost of the pilot project 
and quality can be severe and on-going.
7.3.2 Project Initiation
The PID is produced to collate and record basic information to manage the 
regeneration project. Examples of PIDs produced for different sites 
demonstrated that where the site was landfill, the PID was less detailed 
compared to contaminated sites. Sites which were listed on the contaminated 
land register contained detailed information concerning hundreds of tasks 
ranging from producing ‘heads of terms' to ‘producing compliance checklists' 
or ‘preparing for remediation validation’. Many of the detailed tasks were in 
relation to remediation work to ensure contamination issues were addressed 
and there was considerable commonality during this stage of the regeneration 
process with the tasks undertaken at this phase of redevelopment (noted in 
section 5.4.3).
In one programme, the PID sign-off delayed the start of the project while 
requests for more information from the project board were addressed by the 
project manager. As sign-off is a milestone,^ it is important to minimise the risk 
of delays because it (theoretically) enables money to be spent on the project 
and triggers site survey and site investigation. However, this research 
highlighted the extent of time and resource required to prepare the PID, and 
those who wrote it did so alongside other commitments. Furthermore, whilst it 
is ideal for a PID to be ‘frozen’ once it is signed off by the project board 
(meaning that as few changes as possible are made to the document to 
minimise costs), in reality this (on occasion) resulted in a PID that was 
‘woolly’. The documents often lacked detail and there was, on occasion, 
uncertainty about its purpose other than to approve spending on the project. 
However, the model was reported to highlight the importance of producing this 
document and thinking through the stages in advance, and those who use the 
Practice Note and PRiSM are likely to benefit from the information provided 
within to assist with preparing the PID.
 ^A ‘milestone’ is a key event or an event selected for its importance in the project (ARM, 
2006) and milestones are frequently used to mark progress with the project, such as the 
delivery of a large stage or phase of work.
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Discussion with practitioners revealed that the model could help a practitioner 
to envisage the regeneration process and, as a result, they would be better 
placed to produce a more detailed PID. On reflection, although practitioners 
had some experience in project management, due to the complexity of 
regeneration projects they were required to plan to a high level of detail, 
meaning generating lists of all tasks involved, their sequence, duration and 
timing. Support in the form of the model (version 3) served as a checklist, and 
it was reported to help practitioners plan to a greater level of detail than they 
would do otherwise (noted in section 6. 3).
7.3.3 Design Draft
The skills of the landscape architect and planning team were found to be 
essential to orchestrate this stage as they bring together a number of 
disciplines. There were a number of interrelated tasks which together 
constitute the design process. They are undertaken to develop the site design, 
which then informs site delivery. There was consensus amongst practitioners 
and peers, and evidence in project planning documents (Project Initiation 
Documents) that this stage should and could be developed iteratively, 
whereby concept plans are drawn up by the landscape architect to generate 
discussion and to be further developed. However, from correspondence and 
project documentation, most regeneration projects were constrained by time, 
funds or site ownership, preventing or constraining iterative development of 
the site design.
Consultant landscape architects with project experience in regeneration were 
reported by the practitioners to be ‘in demand' and it was often hard for the 
project manager to secure their time, especially where there were multiple 
projects at the point of delivery. One practitioner was under the impression 
that iterative development of the site design was not imperative for a site to 
deliver social, environmental and economic benefit; he believed these would 
materialise through generic site design. However, the significance of the 
design stage on benefit delivery emerged more fully when the model was 
applied (explained in 4.3) and practitioners started to explain the links
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between design, consultation, delivery and use of a site. It became apparent 
that under ideal circumstances, design and consultation inform one another 
and develop iteratively (i.e. referred to as project team consultation and 
community consultation, and sometimes by peers as stakeholder 
consultation).
As one practitioner explained, the design stage should and can be “the stage 
[when] people get involved”. However, from discussion, it was evident that 
landscape architects may work across an entire country and where they had 
insufficient time to engage with local groups to identify local needs or 
commission work to that end, the opportunity to design the site according to 
local need was lost, although practitioners thought benefit which was more 
‘generic’ could be delivered. The findings emphasised the relative importance 
of project delivery planning to ensure that the landscape architect is involved 
in scoping the project and that sufficient time is set aside for consultation and 
design to be undertaken and feedback into plans.
A feedback loop between the Contaminated Land Risk Assessment and 
design draft was identified; the assessment can trigger the need for more 
detailed site investigations to clarify risk and uncertainty regarding a proposed 
use of a site. Site design at several sites was worked around areas of 
contamination to manage risk to potential receptors, i.e. planting blocks were 
designed to cover hot spots of contamination to keep potential receptors away 
and some areas of the site were not available to install service runs due to 
contamination. However, observation and interview discussion with landscape 
architects involved in regeneration emphasised their focus on site design 
rather than ‘contamination’, further emphasising the relative importance of on­
going communication with the environmental scientist responsible for co­
ordinating site investigation and any remediation work, to ensure that the 
design fully reflected the risk posed by the site.
Whilst an on-going two-way flow of information was reported as being critical 
as the draft design is worked up and revised to reflect input from the project 
team and the local community, observation suggested that this scenario was
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‘ideal’ rather than typical, due to time and cost constraints on consultation. A 
PID for one contaminated site presented two ‘consultation’ options to the 
project board. One option: consultation ahead of design, the second: 
consultation after design and remediation, to fast track the project; the latter 
was selected due to the fixed project end point. On one occasion, a design 
was developed by the landscape architect working in isolation. There was 
limited input from anyone other than a few members of the immediate project 
team due to reported time and ownership constraints. For example, Tim 
explained “we had three weeks to develop a master plan and hence there was 
not [the] time to consult the project team”. The impact of this would later 
constrain potential for all consultation (other than statutory requirements) and 
for the community to input into the design of a site, intended, in part, for their 
recreational use.
By comparing project delivery in the two programmes, it was observed that 
there were potential opportunities to deliver benefit through these projects 
which were missed at some sites because they were identified too late into a 
project to be implemented, i.e. after a site design had been produced. For 
example, there were opportunities to reuse waste materials on site, such as 
green waste compost (undertaken in one programme but not the other). 
Unless the use of material was identified during the site selection stage and 
included in the business plan, there was potential that its inclusion would 
delay project delivery, resulting in other or no material being used. Therefore, 
the use of such material needed to be recognised and included in the project 
plan in order to be realised. This finding signalled the many potential benefits 
which were more likely to be realised if they were identified during project 
planning and included in the project plan. This prompted the development of a 
logic model to map the delivery of benefit through a regeneration project 
(presented in Annex 3).
There was evidence of how design considerations presented in project 
documents later materialised on site. During a visit to Greenwood (Phase 1 ), 
the consideration given to community woodland design was observed from 
the paths and planting of shrubs and trees. The site was designed to grow into
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accessible public woodland. Members of the project team pointed out design 
features which had been included to minimise the risks of a certain issue or 
problem, minimise management cost and maximise the usability of the site, all 
of which were consistent with guidance on site design for woodland. For 
example, practitioners explained that by creating a gap between planting 
blocks it is possible to minimise soil slip. Similar opportunities to encompass 
design features to maximise usability for hard-end use are presented, for 
example by Adams and Tiesdell (2013).
The relative importance of the site design stage was highlighted through 
analysis and comparison between the stages in the process. This revealed 
that design is pivotal to the delivery of benefit. Whilst past research has put 
emphasis on selecting the best site in order to optimise benefit potential (as 
detailed in section 1.3), the design draft stage was found to be critical to 
deliver benefit against the project objectives. The expertise of the project team 
is essential to design a site which can do this, and the practitioner co­
ordinating delivery needs to involve experts in this stage; the landscape 
architect to co-ordinate design, experts to guide selection of tree species 
tolerant of future climate conditions and the planning team to develop a brief 
for external contractors, for example. Similarly, many social and 
environmental benefits are dependent on inclusion of design features. For 
example, if a site is to be used for recreation, it needs to be designed so that it 
is accessible, and it is at this stage when paths, benches, play equipment and 
other facility provision are incorporated into design. The design and 
infrastructure requirements in woodland use are explored in detail by Doick, 
Atkinson, Cord le and Giupponi (2013) (presented in Annex 4).
7.3.4 Master Planning
The specification of works task was missing from the model until version 3 
was tested at the case study sites, primarily because it was not reported in 
accounts of projects considered in the literature, neither was it raised during 
interview discussion with peers. This task bridges the gap between two 
stages: design draft and site delivery. Those involved in this stage were 
identified and a review of project documents for sites in the Glasgow
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Programme was undertaken to better understand what was involved. It was 
found that the specification of works involved creating a detailed specification 
for ground preparation. A more detailed understanding developed following a 
review of project documents, particularly a ‘schedule (b)' which highlighted 
what this task typically includes, e.g. a bill of quantities, procurement, and 
preparation of tender documents.
It was reported that new practitioners were unlikely to be aware of the 
technical detail required to produce the specification of works, e.g. 
specification for complete cultivation during ground preparation or restricting 
the weight of machinery permitted on site. Discussion with practitioners 
suggested that there has been insufficient attention, resource or detail put into 
this stage of a regeneration project, which may have triggered problems linked 
to site failure and poor vegetation establishment described in various project 
documents. Discussion revealed that it is critical that this stage is undertaken 
properly, and furthermore, since the works are typically undertaken by 
contractors rather than being undertaken by the FC, a detailed specification 
was essential to ensure that everyone involved was clear on the 
requirements, timing and expectations.
It was reported, however, that contractors rarely have experience of 
brownfield regeneration for greenspace establishment. As a result, 
practitioners explained that they themselves needed to have a good 
understanding of what is expected during this stage in order to plan and 
manage the contract accordingly, to involve the right people at the right time 
and oversee work on site. As one practitioner explained, “it gets us the quality 
and value for money and gives you a tight specification for works on the site: a 
lot o f work goes into it (developing specification of works)”.
Dennis described the specification of works as an important, often 
underestimated, task which dominates the ‘master planning' stage; it dictates 
quality and value for money in all proceeding stages. It was evident from 
project documents that this work is indeed the ‘linchpin’ between design draft 
and delivery (hard and soft works) stages and yet its significance is often
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overlooked. Although this task was missing from version 3 of the model, it is 
included in the final version (4) PRiSM and Practice Note.
The significance of the ‘schedule of works' and the gap in the process was 
apparent to one practitioner only. This finding exemplified how the collective 
experience of different practitioners could be drawn out for the benefit of 
others. The practitioner who identified the gap contributed a schedule of works 
from a project in their programme (Greenwood) in order to supplement 
information needed to develop the next iteration of the model: PRiSM, and 
help the Researcher to better understand the significance of the gap.
7.3.5 Site Delivery
Once remediation works are complete, reclamation can begin (sometimes 
referred to as ‘soft works’ or ‘earthworks’). The project team need to balance 
the timely delivery of the growth medium to support vegetation with hard 
works delivery to ensure the site is ready for planting at the start of the 
planting season. Whilst the absence of a quality planting medium is contrary 
to guidance, it was observed repeatedly. This prompted an MSc research 
project to identify barriers to the use of a quality planting medium in 
regeneration to greenspace projects. The research identified several 
opportunities to improve the quality of planting media used, centred around 
regulation, skills and expertise and addressing project timetabling barriers 
(Ashwood, 2011). Further to the study by Ashwood (2011), this research 
found that, where contractors are working on site during works, the use of 
checklists on site (copies of which are made available to contractors) assisted 
with quality checks and therefore their use recommended.
Interview discussion concerning site delivery revealed issues related to 
terminology, contractors, timing, scheduling and quality. Interview discussion 
highlighted the role of various members of the project team in project delivery. 
Analysis of data from each programme drew out differences in approaches 
and comparison between the two programmes and identified why the London 
Programme may have experienced some of the issues reported (particularly
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on-going delays and escalation of costs) and how such issues might be 
addressed in future. For example, shortcomings on the part of the contractors 
responsible for creating a suitable planting medium were considered to be due 
to a lack of experience, however there were no alternative contractors 
available. The implications of this were that the time and cost of remediation 
work escalated significantly. At one site this escalation of costs was reported 
to cause budget issues, and hard works were going to cost around 20% more 
than originally estimated.
It was found that since the work undertaken during the hard and soft works is 
informed by site design, any issues related to design emerge during delivery. 
For example, the design specifications for Greenwood and Birch Park 
included green waste compost. Therefore, when hard works were undertaken 
on these sites during delivery, they were informed by specification of works 
which stated the need for such materials. Invitation to tender for the contracts 
required the contractor to choose a supplier of green waste compost (from 
over 200 suppliers); the tender documents also specified how much green 
waste compost would be used on the site. There was no evidence of such 
materials being used in the London Programme. Whilst in the Glasgow 
Programme similar detail to that set out for the use of green waste compost 
was presented for a range of other activities: specification for drainage 
systems to protect against erosion and instability; berm construction; 
armoured channels; geotextiles; compost; inspection of deliveries; double 
digging; removal of obstructions; spreading compost and depth.
This research found that various members of the project team are particularly 
important to the delivery stage, the role of the civil engineer to support the 
project manager, for example. At one site the civil engineer helped to prepare 
and manage contracts, and advised on regulations and waste management. 
The forester also had an important role; at one site he was regularly present 
on site during the hard works stage and used a checklist to ensure that 
contractors (and sub-contractors) followed site specifications for hard works. 
The roles of various contractors were observed, including the site foreman, 
machine operators, digger drivers, excavator driver and truck dumper
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(depositing green waste compost).
The role of the banksman had been missing from version 2 of the model. 
Descriptions of the hard works revealed that he was responsible for picking 
out any debris (wood/metal/plastic) from the top layer of planting material 
during placement on site. He would pile debris along the access routes to be 
removed and disposed of and this would reduce the probability of waste 
materials (bits of metal, for example) working their way to the surface of a site 
once the site had been planted. The banksman was also responsible for 
marking out areas where compost would be sprayed, to enable the machine 
operator to add material only to areas that would be planted, thus helping to 
minimise weed growth in areas which were not going to be planted. Whilst it 
was not clear whether a banksman had been involved on all sites or both 
programmes, it was apparent that, despite the costs associated, the use of a 
banksman was advantageous. During delivery they were able to ensure 
efficient use of materials and co-ordinate activity.
There were issues reported to do with contractors which were common to 
both programmes and multiple sites. One practitioner explained that in his 
experience, even where experienced contractors were in use they witnessed 
delays, poor management, poor organisation of sub-contractors and over­
optimism as to what could be achieved in a set amount of time. There were 
repeated reports that contractors failed to recognise the complexity of the 
tasks and sub-tasks and to break the sub-process down accordingly. This 
research highlighted the chain of command from project team to contractors to 
sub-contractors. The roles of members of the project team were revealed 
along with their importance to ensure quality delivery and mitigate issues. This 
highlighted opportunities to plan for their participation and to raise awareness 
of common issues amongst the project team, for example, the role of the 
banksman and the presence of a forester on site during complete cultivation.
During the workshop, issues which various practitioners had raised during the 
‘testing period’ were considered in more detail. As practitioners reflected on 
the process of regeneration, they were able to trace issues back through the
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process to their origin. For example, one practitioner realised that, had the 
ecologist been involved at the scoping stage, there would have been better 
consideration for wildlife during site design. Practitioners were also able to 
make key recommendations for future practitioners. For example, one 
practitioner suggested he would advise new Project Managers to check that 
any quotes from engineering firms included management fees, which can add 
in the region of 15-30% to costs and which new practitioners in particular may 
not be aware of. These considerations were listed for the benefit of future 
practitioners.
The main issues were related to preparatory and contractual arrangements 
and timing. There was considerable discussion related to tree species 
selection, tree planting and timing of the soft works to ensure that planting 
would be possible at the right time, noted above. Practitioners changed the 
contractual arrangements for soft works in an attempt to minimise issues they 
had experienced or knew of from other projects (an approach reported in both 
programmes). For example, the contracts for hard and soft works were 
combined in an attempt to avoid conflict between the contractors and the civil 
engineering company, which, it was reported, resulted in poor delivery and 
management of vegetation. One practitioner explained that one civil 
engineering company that was awarded a contract was ‘not good at 
vegetation management’. The practitioner reported that he was still 
experiencing issues with this contract several years after it had been awarded. 
He continued “weVe created an ineffective vegetation contract”. There was no 
observable advantage to the management of soft works through a single 
contract or by combining it with other stages. Although the matter was subject 
to discussion during the practitioner workshop, it remained unresolved. Once 
again, practitioners experienced similar problems (i.e. problems between 
contractors, civil engineering and ineffective vegetation management). 
Practitioners attempted to learn from experience on other sites, but it was 
often too late to address the root cause of an issue (i.e. by the time they 
realised there was a problem, it was too late to do anything about it). Some 
delays however, appear to be part of the territory when it comes to bringing 
brownfield into use. English Partnerships (2006) explain that projects on
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brownfield have long been associated with unforeseen issues which can delay 
completion and can cause slippage.
7.3.6 Establishment and Management
All practitioners were able to describe their experience of being involved in 
management, maintenance and aftercare of regenerated sites; however, it 
was challenging to decipher which aspects were general to all woodland sites 
and which were specific to regenerated sites.
It was found that all previous stages come to fruition as the site becomes 
established. However, even very simple considerations need to be taken 
seriously to avoid undermining the entire project. Practitioners explained the 
type of management issues they took into account and how quickly they can 
escalate and jeopardise delivery of the site. For example, poor ditch design 
can lead to water erosion under a fence which would enable mammals to 
access the site and damage young trees. One practitioner expressed his 
concern for potential deer damage to young trees which were worth over 
£30,000; management and aftercare was therefore an important concern and 
given consideration during project delivery planning.
There was evidence that the FC looked to secure financial measures for the 
long-term management of regenerated sites, prior to regeneration. There was, 
overall, a high level of awareness of the implications of poor management and 
evidence that practitioners gave consideration to the future management 
arrangements of the site with a view to ongoing management. This was 
reported to be an important matter, as it would help to avoid sites falling into 
decline. Likewise in the development sector, the long-term provision for 
maintenance is of particular importance for projects in the public realm 
(English Partnerships, 2006; Syms, 2010b). This study found, for example, 
practitioners were aware of the implications of antisocial behaviour, forced 
closure of facilities, reduced attractiveness to site users and implications for 
wildlife where a site fell into decline. There was consensus amongst 
practitioners that site management plans could be agreed prior to site delivery
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to ensure smooth transition from delivery to establishment to management.
Although analysis of documents and discussion data highlighted that the 
descriptions of management and maintenance differed slightly between the 
programmes, there was consensus amongst peers and practitioners that it is 
useful to agree management and maintenance arrangements prior to delivery. 
There were, however, opportunities to improve management and 
management planning and monitor beyond ‘traditional forestry’ which were 
overlooked. Discussion regarding the management of regenerated sites 
highlighted the opportunities at the design draft stage to take into account 
management and maintenance and monitoring, which would improve the sites 
being regenerated.
Similar to management and maintenance, it is advantageous to agree 
aftercare requirements in project delivery planning. For example, the aftercare 
requirements for Birch Park were presented in the PID, prior to production of 
the business plan. This research identified what aftercare would typically be 
involved in these types of projects; they were similar to maintenance 
requirements, for example: silvicultural operations such as beating up and 
weeding etc, maintenance of infrastructure (fences, gates, signs etc.), site 
management (litter removal, fly tipping clearance, community liaison and 
policing).
This section has presented an analysis of those points in the process of 
brownfield regeneration to greenspace which influence project delivery, 
focusing on aspects of time, cost and quality which can be addressed through 
planning for project delivery. This section has also drawn out aspects of 
project delivery whereby issues were common across multiple projects. The 
next section looks at the collective insights generated through this research.
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7.4 Insights into Process
The insights into each stage in the process of regeneration presented in the 
section above highlight key aspects in the process of regeneration, to inform 
understanding of the process and opportunities for improvement and identify 
the relative significance of individual stages. These are noted in this section.
7.4.1 Improvement
The discrepancy between the idealistic approaches to regeneration reported 
in literature, guidance and by peers (presented in sections 4.1 and 4.2) and 
the reality of project delivery generated through the applied use of the model 
(version 3) (presented in section 4.3) were identified to inform process 
modelling, logic modelling and develop practitioner support, as follows:
Process Modelling and Logic Modeiiing
o Identify a level of complexity appropriate and useful to 
practitioners to inform project delivery 
o Identify and map the process of regeneration: stages, tasks, 
respective grouping and identify an ideal order (sequence) 
o Identify the advantages of a staged approach to regeneration 
versus other approaches 
o Identify the skills required for project delivery planning and 
delivery of each stage and task 
o Generate an understanding of the relationships between tasks 
and between stages and identify further reading for each stage 
o Identify issues which are common and map these by stage 
o Generate an understanding of the relative importance of each 
stage
o Potential for benefit delivery at each stage to inform logic 
modelling for social and environmental gain 
o Co-production with practitioners.
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7.4.2 Significance of Planning and Design
Mapping the stages in the process and generating a detailed understanding of 
each stage and task enabled comparison between the stages. Whilst iterative 
and repeated process modelling revealed missing stages and tasks, skill sets 
and other process-orientated practical insights revealed the relative 
importance of stages and tasks. Firstly, this highlighted the importance of 
project delivery planning (primarily because of the lengthy time frames 
associated with regeneration to greenspace end-use, but also to enable 
forecasting). This revealed that there was an absence of project delivery 
planning support for brownfield regeneration to greenspace projects, and 
specific guidance concerning project delivery planning for regeneration was 
absent. These matters were investigated with practitioners, and through this 
research practitioners became more aware of issues. This research has 
helped to address this void, as discussed in the next chapter.
Secondly, a comparison between stages revealed that there had previously 
been emphasis on ‘site selection' to identify the site which has the greatest 
potential to deliver social and environmental benefit through regeneration to 
greenspace end-use due to its geography. This research revealed the 
significance of informed site design (design draft stage) to identify and include 
design features which later go on to deliver benefit; overlooking these 
undermined the potential for a regenerated site to deliver the benefits aspired 
to. As this chapter demonstrates, planning for project delivery is equally 
important to ensure project objectives are realised.
Thirdly, on-going tasks were identified; these tasks run through the process in 
its entirety and were considered essential to the overall success of the project. 
Whilst they operated at an organisational level, they were essential to direct 
and control the project and influence each stage in the process.
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7.5 Chapter Summary
Detailed information relating to each of the overhead tasks, stages and tasks 
in the regeneration process generated through this research have been 
presented in this section. This highlights the disparity between the ideal 
approach to regeneration reported in the guidance and by peers, and real 
practice, helping to shed light on issues long associated with many of the 
tasks and stages. These findings are discussed in the next chapter.
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8.1 Introduction
“If modem best practice is followed, it is comparatively easy to
establish cost-effective, low cost greenspace on these types of sites”.
(Moffat et al., 2004, p.30)
This chapter will discuss the findings presented in the last three chapters. The 
findings highlight key components: the practitioners and the project team, the 
process of regeneration adopted and understanding of the process, the 
organisational setting, use of support material and the site (geography and 
objectives of the project). As key components of a brownfield regeneration 
project, these need to be considered in order to move towards improved 
greenspace delivery.
This chapter starts by summarising and reflecting on each phase of the 
research then moves on to discuss key learning identified through the use of 
the model. The implications of the study are considered. Attention is then 
given to the opportunities for improvement in brownfield regeneration to 
greenspace, identified through this study and how, through an improved 
understanding of the regeneration process, new opportunities to deliver social 
and environmental benefit can be realised. Next the conclusions are 
presented, followed by the further research needs identified through this 
study.
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8.2 Research Summary
This research concerned the process by which brownfield is regenerated to 
greenspace, with a focus on community woodland, to better understand 
delivery of these types of project. A process model was developed to improve 
project planning: PRiSM. Practitioners can use PRiSM to develop a project 
delivery plan for the regeneration of brownfield sites to greenspace.
An action research approach was adopted, working alongside peers and 
practitioners at case study sites and involving a diverse range of qualitative 
research methods. Four iterative phases of development were employed; 
each involved research to better understand the process of regeneration, 
application or presentation of the findings, collection of feedback, changes 
and reflection, before returning to the start of the cycle with new 
understanding (presented in Figure 4.1). To this end, the process of 
regeneration was modelled and revised repeatedly to understand practice and 
develop a more informed approach in a format that met practitioner needs.
In the case study examples used in this research, it was found that project 
planning was facilitated and improved through the use of the model. In 
particular, plans were more detailed and they were constructed earlier in the 
process of regeneration. Using the model enabled practitioners to forecast 
tasks and test possible delivery scenarios. There was also increased 
awareness and use of current guidance to which practitioners were directed 
through the model. The findings reveal opportunities to further improve 
delivery, highlighting the importance of developing expertise at practitioner 
level and opportunities for organisational learning.
Action research aims to improve practice and understanding of that practice. 
In presenting PRiSM as an output of this research, the Forestry Commission 
is now equipped with: a better understanding of the realities of the 
regeneration process, improved project planning support and a Practice Note 
to direct future projects. Those who participated in this study contributed to
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development of practice and in so doing increased their understanding of the 
process and opportunities to improve their own practice.
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8.3 Mapping the Process, Description and Application
This section discusses the four phases of research development employed to 
build a better understanding of the process of regeneration presented in 
Chapter 4.
8.3.1 Version 1
The current FC regeneration programmes continue several decades of activity 
to bring brownfield land into use and create areas of new community 
woodland. These programmes have been accompanied and, in part, made 
possible by research and advances in practice to enable the establishment of 
trees and woodland on brownfield land. This is land which includes, as Moffat 
et al. (2004) explain, mineral extraction, landfill, contaminated and other 
challenging types of site. Those involved in these projects advised on 
vegetation establishment on a range of different types of site; these 
encompass the first modern landfill sites to support tree establishment, the 
community forests (Jones, 2010) and more besides. This enabled practical 
establishment techniques to develop in order to address a considerable range 
of technical issues. Those individuals involved in regeneration helped to 
champion greenspace establishment on brownfield land for the benefits 
associated. They produced journal papers, research information notes and 
practice guides, summarising the regeneration sub-processes. This literature, 
alongside a range of other sources, was the starting point for this research 
study (described in section 4.1). These descriptions of past practice were 
used to build an understanding of regeneration, to map the process and 
produce the first version of the process model (version 1).
The first attempt to model the process was crude; there was only a basic level 
of complexity (presented in section 4.1.2 and further demonstrated by Figure 
4.2). Other than literature noted above, there was no point of reference 
against which to consider the interview discussion with the practitioners 
involved. Version 1 (presented in Figure 4.3) is based on other
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representations of the process (described in Chapter 2), such as the four- 
stage process generated by Doick and Hutchings (2007).
Despite the limitations of version 1, it confirmed that the process of 
regeneration in its entirety had not been modelled previously. The findings at 
this stage suggested that regeneration proceeds according to local expertise. 
Evidence of practices that had a limiting effect on delivery was drawn out 
through retrospective review of completed projects, as well as stalling points 
and oversights at each stage in the process that were likely to limit 
regeneration projects and prevent them from reaching their full potential. 
Many opportunities for improvement in decision-making and delivery of 
regeneration projects were identified and a generic model was developed in 
response to issues. Version 1 was intended to help practitioners visualise the 
process. Although multiple sources were used to inform the development of 
version 1, the findings were descriptive and retrospective. However, they did 
suggest potential to improve delivery. The findings were presented to 
practitioners in the regeneration sector at a conference and via the 
conference proceedings (presented in Annex 1 : BLRS).
8.3.2 Versions 2 and 3: Description to Application through Peer Review
The model (version 1 ) was used as a tool to engage peers with expertise in 
greenspace establishment in this research. The model was an aid to focus 
interview discussion on the process, prompt reflection on each stage and task 
and identify an ideal approach. The peer review of version 1 triggered peers 
(and those practitioners involved in subsequent cycles of development) to 
evaluate the course of action suggested in the model and reflect on their past 
experiences of regeneration. As Klein (1999) explains, those with expertise 
can evaluate a course of action by imagining how it will be carried out or by 
‘scenario testing’, rather than by conducting a formal analysis; they ‘use their 
experience like a memory bank’. Peers involved in this research recognised 
the model (version 1 ) was a process representation for a hypothetical site that 
was congruent with those they had been involved with. Thematic analysis 
revealed changes to the model; for example, a number of tasks which run
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through the entire regeneration process (on-going tasks) were also revealed 
alongside matters that, according to the peers, practitioners need to be more 
aware of. Peers identified a preferential order of stages and tasks. It was 
evident from the examples to which they referred that this order was based on 
reflection on experience, with multiple project examples reported.
The void of project accounts reporting failure was bridged through peer 
review. Peers were willing and able to reflect on their project experience. Akin 
to experts studied in research by Klein (1999), peers knew why certain 
projects were successful or failed. This was important in the context of this 
research because of a paucity of accounts detailing project failure in 
brownfield regeneration to greenspace, other than those reported by Sellers 
et al. (2006) and Doick et al. (2009b). This issue is not confined to 
regeneration; a scarcity of reports concerning project failure has also been 
reported by Dempsey and Burton (2012) in accounts of projects to maintain 
public urban greenspace. However, it was possible to address the matter in 
the second phase of this research study through peer review, which helped to 
bridge a gap in project data reporting on poor quality regeneration and site 
failure. To this end, project accounts were supplemented with descriptive 
examples of issues presented via peer discussion.
Peers suggested improvements to the model and delivery practice 
Peers clarified what level of complexity might prove appropriate for 
practitioners to use the model at the case study sites and aspects of 
regeneration on which practitioners might require more detailed information 
(refer to section 4.2), reflecting on their involvement in regeneration projects. 
Peers identified a preferable order of stages, showing they were able to 
envisage how one task or stage might influence the next, or which tasks or 
activities needed to have been started or completed before another could 
commence, to improve delivery efficiency or to address a specific issue. 
Above all, the peer review revealed that the model was suitable for use at 
case study sites and was expected to assist practitioners who used it. There 
was, however, consensus that the model would be more helpful to
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practitioners following the changes they had suggested, which were duly 
undertaken, resulting in version 3.
The peers reported a need for practitioners to increase their awareness of 
various issues relating to regeneration, reflecting on their involvement in 
various regeneration programmes and those responsible for their delivery. 
Some issues were recognised in practice guidance: avoiding soil compaction, 
for example. Other issues were new. For example, there are opportunities for 
community involvement in multiple stages of the regeneration process, rather 
than ‘consultation’ and ‘management’ alone, contrary to previous accounts of 
parts of the regeneration process, such as Nolan (1999) and CIRIA (2011).
Peers had a mixed understanding of the role of practitioners delivering 
regeneration; some peers were aware of the practitioner responsibilities, 
background, experience and training, others less so. It appeared that some 
peers were aware that regeneration to greenspace projects were being 
undertaken as a part of a multiple project programmes. However, the case 
study sites were smaller than those in past programmes and sites were being 
regenerated sequentially, rather than simultaneously. As a result, and of 
particular importance (in the context of this research), regeneration at this 
scale did not trigger the employment of a dedicated project team (as was the 
case in some previous programmes); rather, they were being delivered by 
individuals already in post. It emerged later in this research study that the 
practitioners delivering these sites were heavily reliant on support from their 
peers, perhaps more than either party fully appreciated.
Peers had multiple project experience within a part or parts of the process 
The peer review was an essential component in this study. Peers were 
knowledgeable people to involve in this research. They were keen to reflect 
back on their involvement in regeneration projects, research and advisory 
work and share their experiences. They were well positioned to recommend a 
more informed (or to some degree more ‘prescriptive’) approach to the 
process compared to the practitioners interviewed to develop version 1 ; peers 
then focused on reflecting on their involvement in research studies and where
271
they had advised on specific stages or tasks which were a part of the wider 
regeneration process. The resulting knowledge of the process of brownfield 
regeneration, community woodland and greenspace establishment was
strengthened by their range and length of expertise, and experience in
different disciplines.
This phase of research might have been improved by inviting wider 
participation, i.e. involving more peers with expertise in regeneration to 
suggest a preferable order of stages. It might also have been improved by 
expanding the range of discussion topics or concentrating on issues in the 
regeneration process, rather than opportunities for improvement. Whilst each 
peer had expertise in more than one stage, there was a gap. None of the 
peers had expertise or experience in design. This oversight could have been 
avoided by asking peers to confirm their areas of expertise prior to interview 
and charting these against the main stages in the process to reveal the gap. 
However, the gap was not fully appreciated until after this phase of research 
and the matter was thereafter pursued separately afterwards (a semi­
structured interview with a landscape architect, Angela, introduced in 4.3.1). 
Despite this gap, the expertise in regeneration and the prolific publication 
record of these individuals made a considerable contribution to generating an 
understanding of a more ‘ideal’ approach to regeneration.
8.3.3 Version 3; A More Informed Practice 
The model changed practice
It can be seen from the application of the model at the case study sites 
(presented in section 4.3) that it helped practitioners to plan and learn. First, it 
provided direction to help them to navigate project delivery planning, visualise 
the regeneration process and identify supporting literature. Secondly, through 
their involvement in this research, practitioners set time aside in their busy 
schedule to reflect on how they had planned and delivered previous sites and 
planned a new site using the model. During the testing period, these 
individuals set time aside on a regular basis to reflect on their use of the
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model, before collaboratively reflecting on how it might be improved for the 
benefit of future practitioners.
Action research resulted in collaborative learning
Whilst the use of the model changed practice, and application revealed insight 
into the regeneration process, perhaps more important for those involved in 
this research and also immersed in project delivery was that it facilitated the 
sharing of experience between two programmes. The findings (presented in 
Chapter 6) show examples of self-organisation between the two ‘active’ 
programmes during the testing period. Self-organisation is important for two 
reasons: the first concerns the improvement to practice as a direct result of 
the sharing of experiences through participation in this study and the second 
concerns the immediacy of the application of new knowledge, as discussed 
below.
Firstly, the opportunity to share experience and reflect on practice witnessed 
during the ‘self-organised’ meeting between the two programmes generated 
new knowledge which practitioners were able to ‘take home’ and apply 
immediately to their respective projects, influencing their practice. If self­
organisation, triggered through involvement in this research, sets a precedent 
by which practice is shared between the two programmes on an ongoing 
basis and it is found to be beneficial, it may continue after the Researcher (or 
‘change agent’) concludes this study. On conclusion of this study, the 
Researcher leaves the system, one of the generic limitations associated with 
an action research approach; as detailed in section 3.2.1. The main example 
of self-organisation occurred when the practitioner responsible for the 
Glasgow Programme and members of the project team met colleagues in 
London to discuss regeneration, share experience, take time out from the 
delivery of their own projects to reflect on what they do and how they 
approach regeneration compared with another team and to visit sites at 
various stages of regeneration, which prompted further discussion.
273
As care had been taken during this study not to suggest self-organised 
activities, this was considered significant progress towards practitioners 
sharing experiences and realising commonality in their projects. Furthermore, 
the practitioners testing the model at active sites (Tim and Dennis) invited the 
Researcher to participate. Through the course of the testing period, 
practitioners continued to increase their overall awareness of the commonality 
between their programmes and were better placed to appreciate that, whilst 
each regeneration project and site is unique, the major stages and tasks in 
the process follow a common sequence, require a certain skill set and consist 
of a ‘typical’ set of tasks. Furthermore, the issues practitioners experience are 
common to many sites and may be addressed through project delivery 
planning and there are opportunities for collaborative learning that arise as a 
result (e.g. a preferable order of stages, tasks that are likely to cause delay 
and discussion concerning issues with which they have experience). Of 
course, it is not known to what extent the self-organisation will continue in the 
absence of the Researcher, or on conclusion of this study, once these 
practitioners move roles. However, the Practice Note directs practitioners to 
visit other projects. Furthermore, this research has highlighted the tendency 
for those responsible for regeneration to ‘learn on the job’ and suggests 
regeneration training may be one area in which the future projects could 
benefit; the opportunities to address this matter abound (see section 8.9).
There were also opportunities through the course of this research to contrast 
the process of regeneration with that undertaken during other projects which 
either set out to change or bring land into use. For example redevelopment 
and urban forestry projects (explored in section 5.5). This drew out 
commonality and differences in the process, stages and tasks, alongside 
opportunities for project improvement.
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8.4 Involvement in Research and Using PRiSM
The practitioners’ involvement in this research and use of the model led to 
improved project delivery planning at the case study sites and helped to 
address their support needs. These interlinked issues are discussed in this 
section.
8.4.1 Use of the Model
The main advantages of using the model were that it:
• Led to project planning where it had previously been absent and would 
otherwise not have been undertaken at such an early stage in the 
project;
• Increased the level of detail to which practitioners planned and raised 
awareness of the stages and issues associated with regeneration 
projects - regardless of site type.
In this way, the model can help a practitioner to think through what needs to 
happen and when in a regeneration project to improve delivery of project 
outputs. It was reported to be used as a checklist of stages and tasks and 
prompted practitioners to ask questions about their projects, which they then 
investigated through the use of literature or posed to their project team. It 
helped these practitioners plan new regeneration projects and they reported 
that it could help others, particularly those new to regeneration. Several 
improvements were suggested by practitioners, and where there was sound 
basis that these would help inform future projects, they were included in 
PRiSM. Whilst the sequence or the content of the model stayed fairly 
consistent between versions 3 and 4, there was consensus concerning 
improvement to the overall format the model should take, and task 
dependencies (links between tasks) were removed to produce version 4 
(PRiSM).
The main limitation of version 4 (PRiSM) is that whilst the model (version 3) 
was tested at the case study sites, the revised version has not been applied to
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an active site. It was not feasible to test version 4 (PRiSM) within the time 
frame of this study; however, this application could form the basis of a future 
research study.
8.4.2 Informed Project Delivery Planning
The model directed practitioners to, and prompted use of, guidance. Whilst it 
is likely that the increased use of guidance reported was, in part, also 
encouraged through practitioner involvement in this study, it signals the 
advantage of adopting an action research approach, through which a better 
understanding of practitioner preferences with regard to support were 
identified. This study confirmed ad hoc use of guidance for regeneration of 
landfill, an issue reported previously by Dobson and Moffat (1993). 
Furthermore, in this research study, where both case study sites to which the 
model was directly applied were landfill, awareness and non-use of guidance 
was an issue; however, use of the model prompted an increased use of 
guidance. Therefore, the combined outputs of this research study (PRiSM, 
Practice Note and Web support) may address some of the issues associated 
with non-use of guidance, primarily where there is low awareness of what 
guidance is available, where it is not immediately accessible to practitioners or 
support is not tailored to their needs, for the following reasons:
1. The Practice Note directs practitioners at each stage in the 
process to available supporting information and, where possible, 
provides quick or instant access to current resources.
2. Practitioners reported that they prefer information in a 
condensed format, meaning it needs to be concise and signal 
only information which is important and in a format tailored to 
their needs. Both ‘PRiSM’ and the Practice Note outputs can 
stand alone, depending on the needs and experience of the 
practitioner concerned.
3. Practitioners are directed to information through PRiSM, the 
Practice Note and Web support in order to bring it to their 
attention. This research found that, because of the pressures
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associated with their role and time constraints associated with 
the project, there is limited time, if any, to search for information.
Whilst application of the model took time and resource for it to be tailored to a 
new site, it was reported to take less time than planning from scratch. The 
main risk of using PRiSM might therefore be that it does some ‘practitioner 
thinking’; practitioners may effectively skip thinking through the main stages in 
the process of regeneration for a new site by relying on PRiSM. However, this 
is to oversimplify what PRiSM can do and, in tailoring it to a site, a practitioner 
must work through each stage and task in the process.
In this research, it was found that those who were responsible for delivery 
planning of regeneration were often new to regeneration, with a background in 
forestry; planning the regeneration of brownfield was complex for those 
practitioners who had no experience. Putting issues to do with experience or 
training aside, planning and forecasting is essential to project delivery. 
Therefore the use of PRiSM, on balance, is recommended as a starting point 
from which practitioners can start to develop an understanding of the process; 
it is by no means a complete solution. In the same way that giving someone 
the pieces of a puzzle requires them to piece it together and in doing so see 
the whole picture, PRiSM fills a void and supports those practitioners who are 
currently learning on the job. Opportunities for training in regeneration and 
organisational learning are discussed in the next section.
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8.5 Practitioner Support, Training and Organisational Learning
The first support need (i.e. whereby some practitioners need a better 
understanding of the process of brownfield regeneration to greenspace) was 
discussed in the last section and it was found that this was met through use of 
the model. The other areas of support are discussed below, namely 
negotiating responsibilities to take on a new site with the landowner, capturing 
expertise and training requirements, through which opportunities for 
organisational learning within the FC are highlighted.
8.5.1 Support Needs
The findings of this research reveal five main areas with which practitioners 
need support. They are:
1. Understanding the process of brownfield regeneration to greenspace;
2. Entering into negotiation with external organisations regarding 
prospective sites and landowner issues;
3. Training to use project planning support tools and in regeneration;
4. Knowledge exchange between those with experience in project 
delivery of brownfield regeneration and those new to regeneration;
5. Organisational learning regarding regeneration within the FC to support 
those undertaking these projects.
Negotiating responsibiiities
There was consistent evidence of the strain of negotiating with those who 
were looking to pass on their sites, primarily those in the waste and mineral 
extraction sector and, on occasion, sites managed by a local authority. For 
example, the quality of the landfill cap varied; an aggressive negotiation style 
was reported; false project starts were observed due to inaccurate estimates 
of when a site would be ready to hand over. Furthermore, landowners failed to 
ensure a suitable planting medium was prepared, neither were they able to 
avoid ground compaction (reported and observed) or avoid other common 
pitfalls of preparing a site to support vegetation (erosion, mammal damage
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etc). Each of these issues had a negative impact on project delivery, was 
costly and took time to resolve. In case study examples where this was 
observed, issues were rectified at the expense of the FC. They have a 
negative impact on the degree to which the site can meet various project 
objectives (such as reduced funding for infrastructure and monitoring project 
delivery).
Landowner Issues
Where some waste operators were willing to negotiate funding to support 
regeneration to greenspace in the form of community woodland, it was often 
reported to be insufficient for a ‘full regeneration'. For example, a lack of funds 
for monitoring and evaluation during and post regeneration and provision for 
only basic infrastructure which would, it was felt by some members of the 
project team, constrain potential for public use. Whilst practitioners were left 
trying to establish how to fund regeneration in such a way as to ensure that 
public access was possible and sufficient funds were set aside to secure long­
term management, this was evidently at the expense of basic project 
requirements: collection of baseline monitoring data and consultation on the 
site design, in the case of one site. These issues are congruent with the 
findings of past research, for example, the need for project monitoring (Doick 
et a/., 2009a) and in the development sector, the need for long-term 
maintenance requirements to be affordable (English Partnerships, 2006). 
Whilst these issues singularly would be detrimental to a project, in 
combination they constrain the future establishment and management of the 
site.
These findings are allied with the study by DCLG (reported in Chapter 1) 
which found operators had a lack of understanding of what aftercare is 
supposed to achieve (DCLG, 2006a). It would appear that whilst those in the 
waste sector are now taking a step in the right direction, by engaging with 
organisations such as the FC to upgrade^ from agriculture to woodland (also 
known as ‘forestry’) end-use for additional social and environmental benefit
 ^ ‘Upgrade’ is a term which was reported by practitioners to be used by the local authority and 
county council planning teams when changing a land-use from agriculture to forestry.
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from planting trees and providing public access to greenspace, it was evident, 
however, that an apparent lack of understanding or appreciation for the 
concurrent additional requirements can have a negative impact on project 
delivery. For the FC it can delay the potential for these sites to deliver public 
benefit because work has to be repeated to prepare the site, community and 
stakeholder consultation is often constrained and delayed planting can 
jeopardise vegetation establishment. Where work has to be repeated at FC 
expense, there is less funding available for other aspects of regeneration. 
These factors delay and constrain what the FC can realistically expect to 
achieve through regeneration of these sites. These matters are heightened in 
the absence of a project delivery plan as there is limited scope to assess the 
implication of delays and consider timely, informed contingency action.
Evidence of insufficient funding for on-going management and maintenance is 
consistent with reports by Doick et al. (2009b) and in the case studies in this 
research it was found that practitioners increasingly recognise this issue and 
are actively taking steps to ensure that sites have long-term funding. Issues 
relating to planning sufficient time to deliver regeneration may be addressed 
in part through practitioners ‘learning the hard way’. It is possible, however, 
that where a series of projects are run consecutively and lessons learnt are 
not produced or shared, the same lessons will continue to be learnt afresh. 
There is, however, potential for these issues to be addressed by training 
practitioners in the principles of regeneration practice, prior to entering into 
negotiation with organisations looking to pass on a site, to ensure that 
accurate forecasts regarding site acquisition are reflected in the plans (before 
they are acted upon). This issue is proposed for further investigation in 
section 8.9, alongside investigation into the potential for mentoring by senior 
members of the project team.
A need to capture expertise and experience
A lack of training in regeneration appears to have increased practitioners’ 
need for support in the form of literature, guidance and practice notes, and it 
was observed that there is a paucity of specific tailored information, other than 
limited best practice guidance (Forest Research, 2006). Whilst some
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practitioners had developed a certain amount of expertise and there was 
(perhaps obvious) observed variation between individuals, those who tested 
the model reported consistently that as (and for) a new practitioner it was 
particularly challenging to approach regeneration in the absence of support. 
Interviewees' experience was often considerable, although it was often only 
contained in a person's head. This is consistent with research by DCLG 
(2006a) described in Chapter 1, in which it was found that the problems of 
restoration on landfill sites during the aftercare period (5-15 years following 
‘restoration’) were, in part, attributable to much expertise and experience 
being contained in the practitioner’s head and not documented. In the context 
of FC regeneration projects (such as those in this study), this issue may be 
compounded by practitioners moving roles after a few years. In this research 
it was found that those in the role of project manager were in post for a few 
years before then moving on to a different position; this results in expertise 
being lost from the immediate project team and sometimes from the 
organisation.
Where practitioners move roles before a project reaches the management 
and maintenance stage, it limits their opportunity to reflect on how their 
planning worked out in practice and limits the potential to reflect on and learn 
from what they had done and disseminate this information. This is particularly 
significant in this type of project as the opportunity to reflect on the success or 
failure of greenspace establishment does not present itself for several years 
after the site is ‘delivered’. The issue may prove to be symptomatic of the 
entire regeneration sector, although beyond the scope of this research. These 
issues heighten a need for project delivery planning so that lessons can be 
learnt; monitoring and evaluation need to be scheduled from the project 
initiation stage and thereby assigned resources. This signals opportunities for 
organisational learning, whereby the results that stem from this research 
project become embedded in the organisation (see section 8.5.3).
8.5.2 Training 
Training in regeneration
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The findings presented in Chapter 6.1 show that practitioners were not trained 
in brownfield regeneration and were reliant on peer expertise and on-the-job 
experience to support their decision-making. While it is not unusual for project 
managers in large infrastructure projects to have experience in only aspects 
of a certain project, the ramifications of this in the case of greenspace 
establishment were observed during the research. Significant lead-in times 
are required to plan regeneration and these were underestimated, as was the 
level of complexity associated with each stage. There was a tendency to 
underestimate task times and over-simplify what needed to be done, causing 
an ongoing series of delays at some sites.
Although practitioners had taken action to develop their own expertise, the 
degree to which they did this (or the time available to do this) varied and there 
was consensus that they had little opportunity to find literature and supporting 
information. The implication of this finding was an increased reliance on other 
professionals - depending on the stage with which support was needed 
(typically design and hard works); however, where professionals were 
overlooked in the early stages of a project there was limited scope to include 
their ‘expertise’ later in the project. New practitioners were less likely to know 
who to bring into a project and when; however, new practitioners are likely to 
benefit from the lists of skill sets required to deliver each stage in the process 
presented in PRiSM.
8.5.3 Organisational Learning
The issues discussed in this section signal to opportunities for organisational 
learning, whereby the FC (and potentially other organisations involved in 
regeneration of brownfield to greenspace) learns across space, time, delivery 
teams and other organisations, to build on that which went before it.
For example, were the results that stem from this research project to become 
embedded in the organisation, those working within the FC would use and 
reference the outputs of this research and move towards improved, more 
informed regeneration delivery. Evidence that this is starting to happen might
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manifest itself in the increased use of PRiSM (alongside other guidance 
documents), whereby these documents are referenced in future 
documentation (e.g. manuals, guidance and technical documents). Similarly, 
evidence that early, iterative project delivery planning was becoming 
engrained in practice within an organisation would fit with examples of 
organisational learning offered by the others.
Robinson (2001 ), for example, suggests examples of organisational learning, 
whereby the distributed nature of individuals' contributions to task 
performance is captured and documented within external representations of 
relevant knowledge, such as procedural manuals (another representation 
might include technical documents) and thereby learning across time, space 
and organisations, is undertaken to build on that which went before it. 
However, documenting project delivery experience and issues encountered 
across multiple projects is only part of the solution towards improving 
regeneration; the successors of these projects will need to be given, and 
encouraged to read and use such material, in order to share in the insights of 
others if the problem is to be addressed. Furthermore, there is the aspect of 
training (discussed in the last section).
In addition to the opportunities for practitioners to continue to learn from their 
own practice and through engaging with research and with other practitioners, 
there are opportunities for the FC to learn as an organisation. The insights 
generated through this research suggest that it would be beneficial to long­
term project delivery to recognise that:
• As an organisation, there are opportunities to evaluate regeneration 
projects and reflect on what has been done and the lessons learnt so 
as to inform improved delivery of the next site. The organisation suffers 
as a result of lessons having to be learnt repeatedly, the implications of 
which impact on project cost, time and resource requirements with 
potential to disengage stakeholders and damage reputation.
• Practitioners require time to read, digest and apply guidance, access 
support and stay up to date; they may benefit from being encouraged
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to reflect on their practices and how they might contribute to on-going 
improvement of practice (their own and others).
• There are opportunities for those with experience in regeneration to 
mentor junior members of the project team or their successors, to 
ensure that experiences are shared to minimise ‘learning the hard 
way.
• Examining opportunities to record, document, share and embed 
lessons learnt into future projects can mitigate problems associated 
with delivery.
• Presenting a balanced account of project delivery on completion of a 
site can ensure that both success and failure are shared across time, 
space and organisations undertaking these types of project.
• Considering the length of time associated with project delivery of 
brownfield regeneration to greenspace projects and planning 
accordingly enables practitioners to capitalise on opportunities and to 
reflect on past practices once sites are established.
This section has discussed the implications of this research with regard to 
learning, knowledge exchange, training and organisational learning. The next 
section will discuss other opportunities to improve regeneration.
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8.6 Opportunities to Improve Regeneration Projects
There are multiple opportunities to improve brownfield regeneration to 
greenspace. These include employing a dedicated project manager, early, 
iterative and on-going project planning (irrespective of site size), user-friendly 
support, project funding and time to plan. A discussion of these opportunities 
is presented in this section.
8.6.1 A Dedicated Project Manager
The tendency to date has been, at least during the early stages of the project, 
to add the remit of project delivery planning to an existing day job (see section 
6.1.1). Although there is only one example of assigning a dedicated project 
manager presented in this study, it was evident that it was an advantage to 
project delivery planning and the early stages of the project (project initiation 
and feasibility). The project manager focused on planning and feasibility 
studies for the new site and minimised the resource implications on other 
employees. To receive the full benefits of a dedicated project manager, the 
following challenges must be recognised and resolved:
1. Financial implications for the project; the post must be justified;
2. Recognition; the post must be included in the outline business case 
and given board approval;
3. Early recognition: the post must be recognised during the site 
selection stage with sufficient lead-in time for recruitment, to avoid time 
taken to secure resource causing a delay to project initiation.
In reality the need for this post may often have been identified too late into 
delivery to be secured. It would appear that, whilst there has been a 
precedent of employing a dedicated project manager for sites which are 
contaminated, this has not been mirrored in other projects.
In the case examples studied, there was evidence that a dedicated project 
manager could help to improve project planning; they had more time to plan 
and planned more frequently because their concern was focused on the
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regeneration of the site. The advantage of improved planning on project 
delivery is widely acknowledged (Mantel et al., 2010). Careful planning is 
strongly linked to project success. Whilst there is a risk that over-planning can 
‘paralyse’ delivery^, it is the matter of balancing no-planning with over­
planning that the new practitioner to regeneration is reported to find 
particularly challenging. The Practice Note (presented in Annex 5) directs 
future practitioners to the advantages of project planning, and in a bid to 
support their attempts to strike a balance, the Note recommends an ideal 
approach to planning for brownfield regeneration to woodland and that any 
new site ties in with a dedicated person to manage it, to address the current 
trend of assigning new sites to existing employees. This recommendation may 
help future practitioners secure such resource.
8.6.2 Early, Iterative and On-going Planning
This research highlighted the extent of the responsibilities practitioners were 
delivering at any one time (see section 6.1). Pressure to juggle multiple 
responsibilities impinged on planning a new site. When issues were 
experienced on sites actively undergoing regeneration, planning the next 
(new) site was suspended. However, continued on-going planning appears to 
be particularly important in regeneration to greenspace projects, especially at 
the end of the site investigation task on contaminated sites, when a new and 
detailed understanding about the site conditions can significantly impact what 
future work will be needed to manage risk and bring a site into use, and plans 
can be revised accordingly.
When problems arise, the ability to quickly assess the implications for delivery 
and take action can prevent their escalation. This is particularly important in 
regeneration projects which involve preparing the site for planting; where 
project delays result in the prepared planting medium being left for long 
periods of time it can result in settlement which can be costly to address if it 
gets too bad or, at worst, where trees are planted regardless, it can risk 
vegetation failure.
 ^ ‘Paralysis by analysis’ implies that excessive time and resource is used to consider options 
and plan, at the expense of project delivery.
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Similarly, it is well established that tree planting must be scheduled to fit with 
the planting seasons. Planting is a fixed date task on the project plan (a 
calendar date that cannot be changed during the schedule). Any delays to the 
project which might cause delays to planting should be given priority attention 
as they can risk the cancellation of large orders of trees. Cancelling a large 
order due to project delays may incur a significant expense and puts the 
reputation of the organisation at risk. Whilst keeping plans up to date requires 
practitioners to plan and spend time planning, it has observable advantages in 
comparison to inadequate planning: when delays are incurred it is possible to 
forecast the implications quickly and take action accordingly, such as 
rescheduling planting. Other examples are presented in Chapter 6 (such as 
delays which occurred at Lapwing Gap and Trout Farm).
8.6.3 A ‘User-Friendly’ PRiSM
Practitioners reflected on their support needs, what information they used, 
and what format any future version of the model should have. Their preferred 
format was for published guidance, available on a webpage, coupled with a 
downloadable copy of PRiSM (version 4) in MS Project and hyperlinks to the 
further reading, guidance (the list of recommended documents for each stage) 
and toolkits. This has much in common with the preferred way of accessing 
technical information expressed by those in the construction industry. In the 
study by Moncaster et al. (2010), fifty per cent of those they surveyed found 
new information over the web, at least weekly, including web searches, and 
their study highlights that the internet is used as a powerful tool for 
dissemination of technical information. The same study demonstrated that 
professionals in the construction industry have little time to read and digest an 
in-depth research paper which would otherwise help them better understand a 
small component process of a complex job (Moncaster et al., 2010).
The findings of this research revealed that practitioners in brownfield 
regeneration projects are busy individuals; they reported having little time to 
find information. On reflection, this may explain why the Best Practice
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Guidance Notes (Forest Research, 2006) were better known and more 
favoured than other literature; once practitioners were directed to them 
(through involvement in this research) their use increased; they are produced 
in a format which is tailored to the needs of the practitioner and available to 
download from the FC website (short, directive documents, outlined in 
Chapter 2). The importance of practitioner support being in a suitable format 
may also explain why practitioners were so keen to tailor the output of this 
research to best suit their needs. There was an appetite for user-friendly 
information or models; the term ‘user-friendly’ was used in conjunction with 
being ‘easy to use’, ‘intuitive’, ‘effective’ and ‘at an appropriate level of detail 
to plan at site level’. The model was tailored to be user-friendly and refined 
following application at active sites.
8.6.4 Funding, Time and Project Planning
As Mantel et al. (2010) explain, it is common in projects for senior 
management, the project manager or the project team to want to ‘get on with 
it’ (p.79). Whilst the Practice Note (presented in Annex 5) warns practitioners 
that prompt delivery should not be at the expense of quality, it will need to be 
brought to the attention of all those involved if it is to start to challenge 
assumptions about what can be delivered within a realistic time frame. 
Warnings to practitioners have been issued previously; for example, as 
Bending and Moffat (1997) explain, the ‘survival of trees on any planted area 
is dependent on a wide range of factors’ (p.31). They warn against planting 
trees where site investigations cannot be carried out satisfactorily or 
cultivation is impossible. The same could be said of project delivery planning; 
where there is little capacity within the project team to produce a suitably 
detailed project delivery plan using support material developed or directed in 
the Practice Note (or any support developed on the basis of the findings 
presented in this research), the capacity to attempt delivery should be 
questioned, as it is signals that there are issues which need to be addressed 
before proceeding.
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This section highlights the important role of a dedicated project manager who 
can undertake on-going, iterative planning using support designed to meet 
their needs in order for them to plan their project accordingly. Next the use of 
the model to facilitate planning and inform the process is discussed.
8.6.6 The Model to Facilitate Planning
Planning, on the part of the project manager, is a balance between speed and 
accuracy. It can be particularly challenging, as Newton (2006) points out:
“Planning Is a valuable activity and the better you plan, the easier and
more reliable your project”. (Newton, 2006, p.41 )
Whilst many techniques are available to deliver a generic project plan, they all 
use a systematic analysis to identify the tasks that must be undertaken to 
achieve the objective of the project (Mantel et al., 2010) and are therefore all 
fundamentally similar. Testing the model at active sites highlighted some 
degree of apprehension with regard to planning. As Newton (2006) explains, 
estimating time is the part of planning that people often find hardest and the 
first time a practitioner develops a plan he might find it complicated.
Newton explains that the plan is a tool to help the practitioner deliver the 
project and not an end in itself. He advises the practitioner who chooses to 
use project management software to use the forms at once to help to 
understand project planning more fully. The description of the usefulness of 
project management software and planning as a valuable activity are 
consistent with the practitioners' evaluation of the model to help them produce 
a project delivery plan. In this study, practitioners added that they thought 
project delivery planning, prompted through the use of the model, would help 
support practitioner succession and handover. The model was reported to 
help envisage the time-line and to communicate what could realistically be 
achieved, in the time available, to others involved.
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The reported strengths of using the model (described in section 6.2) show that 
the planning and time spent planning was useful to practitioners, which 
concurs with project management literature (e.g. Newton, 2006) and, as 
Mantel etal. (2010) explain:
“there is a ton of research that concludes that careful planning Is 
strongly associated with project success - and there Is to the best of 
our knowledge no reason that supports the opposite position”.
(Mantel et al., 2010, p.79)
Despite the overlap with the advantages of planning in general, the model 
offered distinct advantages over generic planning, and was reported to be a 
useful template and checklist to help plan and to direct and access available 
information quickly. The model (version 3) raised questions specific to 
regeneration stages and tasks as practitioners worked through it (discussed 
above). The model therefore provides support towards addressing the issues 
associated with inadequate project planning highlighted in this research and 
also reported by Mantel et al. (2010), who state that inadequate project 
planning “Is more the case than the exception” (p.79).
8.6.7 An Informed Representation of the Process
Whilst the process presented in PRiSM shows it as linear, with on-going tasks 
running in tandem with the main stages, this research revealed that this is not 
always the case. One of the challenges of this research study was to identify 
an appropriate way to represent the process and communicate it simply whilst 
portraying a true representation with sufficient accuracy and complexity to 
benefit practitioners.
A greater knowledge of each stage and task in the process was generated 
during each phase of this research (discussed in section 8.3). The level of 
complexity communicated to practitioners, however, needed to be in a 
suitable format if it was to be of use in planning project delivery; as Landsberg 
and Sands (2011) explain, this can be challenging for a researcher 
undertaking process modelling. For example, following the development of
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version 2 it was thought that identifying and displaying each of the task 
dependencies would be important to inform practitioners undertaking project 
delivery planning and these were thus added to the model to develop version
3. However, application of version 3 at active sites revealed that the 
dependencies added a level of complexity which hindered use of the model in 
practice and consequently these were removed, at the request of 
practitioners, from the final version of the model.
This example highlights the balance between providing sufficient detail to 
support project delivery planning whilst providing sufficient flexibility to enable 
practitioners to use and apply the model to their specific site (i.e. to overcome 
site specific variability).
291
8.7 Limitations of this Research
This section will discuss the limitations of this research, firstly those of the 
approach adopted, and then those of applying the findings to other sites.
Limitations of the approach adopted
In this study it was only possible to report on what practitioners were willing to 
discuss and report (in correspondence and project documents) and what it 
was possible to observe and read. These findings may not reflect other issues 
in the regeneration process or practitioner support needs which were beyond 
observation or discussion or review through documentation.
Reports of project delivery planning prior to use of the model were practitioner 
reflections on past practice; therefore it is possible that some aspects would 
have been forgotten. It was not always possible to review the plans first hand 
or interview those who had planned and executed the projects. Furthermore, it 
was beyond the scope of this research to approach other members of the 
project team to interview them, due to constraints on time. However, where 
these individuals were involved in field visits or their actions reported in the 
descriptions by peers or the practitioner responsible for project delivery 
planning, a better understanding of their roles and responsibilities was 
generated. The significance of this was that whilst it was possible to develop 
an understanding of the networks and skill sets of those who supported the 
practitioner responsible for project delivery planning regeneration, it was 
predominantly through second-hand reports, and therefore some 
opportunities for further improvement may not have been identified.
Methods used
The model was applied by practitioners to inform planning at only two case 
study sites. However, when these practitioners reflected on future support 
needs for new practitioners, they drew on over ten sites, at various stages of 
regeneration, with which they had involvement. This enabled common issues 
to be identified, with a view to recommending how to improve project delivery
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planning and project delivery, which furthered the insight into issues 
generated through the peer review. Whilst the practitioners involved in testing 
the model had only had 3-5 years’ experience of regeneration and could not 
be considered ‘experts’, the reality of the demands of their post and the nature 
of regeneration projects emphasised their need for support and training.
In this study it was found that peers and practitioners were keen to contribute 
to generating expertise. Each cycle of action research revealed more about 
the reality of brownfield regeneration to greenspace, through which 
opportunities for practitioner support and collaborative learning were revealed. 
However, qualitative methods were time-consuming and it was possible to 
follow application of the model in detail at only two sites, from the perspective 
of the practitioners. Despite this, interview discussion and observation 
generated a rich understanding of the process and reality of delivery 
(presented in Chapter 5) from the perspective of those involved. The 
advantage of the action research approach was the flexibility to include 
qualitative methods to generate a detailed understanding of the reality of 
delivering each stage and task, to enable the development of a more informed 
approach to support delivery of future sites (action research characteristics of 
this study are presented in Table 3.1).
Applying the findings and the outputs of the research
Whilst this study has successfully generated an increased understanding of 
the process of regeneration to greenspace and identified opportunities for 
improved project delivery, there are potential limitations to the application of 
the findings to future sites.
There are potential limitations of applying the findings of this research to 
future regeneration projects. Regeneration to greenspace end-use projects 
span several years, and the aftercare period alone is typically 5-15 years. 
Therefore, it is not yet known how sites planned using the model will progress 
or indeed would progress in the absence of its use and involvement in this 
research study. Future research to monitor and track progress is therefore 
recommended. The model was applied directly to landfill regeneration sites
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(although it was used to inform other types of site) and it is not clear how 
other types of site might fare from its use.
While the opportunities for improved project delivery presented are 
constrained to the study of only two programmes, between these programmes 
there were a total of ten sites at various stages of: acquisition (through 
different lease and management arrangements), project delivery planning, 
regeneration delivery, management and aftercare, and therefore the 
opportunities presented were grounded in insight into the delivery of multiple 
projects.
There are limitations concerning the application of the research outputs, 
PRiSM the Practice Note and Logic Model, these include:
1. PRiSM
- Microsoft Project training is needed to use the model and there is a cost 
associated with licences and practitioner training. The implication of this is 
that the FC would need to invest in training practitioners new to regeneration.
- Regular, iterative planning to keep plans up to date so that they are useful 
when they are needed most (i.e. so that when an issue arises the plan can be 
used immediately to inform decisions concerning a course of action). This has 
resource requirements, in that time would be spent planning rather than on 
other tasks, and individuals may require encouragement to keep plans up to 
date.
This research was undertaken in the spirit of action research enquiry and has 
therefore initiated potential for continual improvement through repeated cycles 
of planning, action, reflection and evaluation with a view to the application of 
new knowledge. To this end, whilst those involved in this research have 
increased their understanding of the process and contributed to new 
knowledge, the outputs of this research such as PRiSM will benefit from 
continual improvement, where further improvements are subsequently 
realised through its use.
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2. Practice Note
- Practitioners need to be aware that the Note is available, to read and use it 
and circulate it to members of the project team.
- Ideally the Note should be used at the start of the project to inform project 
planning (although it was found equally useful where a project had started).
- Feedback concerning the Note should be captured to inform future versions 
and thus trigger an ongoing process of improvement.
3. Logic Model
- Ideally the model should be used at the start of the project to inform project 
objectives for benefit delivery. If opportunities to deliver social and 
environmental benefit during regeneration to greenspace are to be realised, 
projects will need to be planned from the outset to avoid reverting to ‘quick-fix’ 
solutions. There is a resource implication of this additional planning, and 
projects which aspire to deliver additional social and environmental benefit 
may take more time compared to those delivered previously.
4. Sharing Practice and Experience between Programmes
There is a resource implication associated with enabling practitioners to share 
practice and experience between programmes in a manner initiated during 
this research.
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8.8 Summary of Discussion
The reasons for vegetation establishment on difficult sites have changed over 
the past forty years and it remains an important and worthy endeavour. Where 
regeneration was once sought to address the expansive industrial legacy from 
mineral extraction and coal mining, modern greenspace establishment is often 
undertaken on a smaller scale. However, through these projects, brownfield 
regeneration continues to bring land back into use and address negative 
impacts of these sites, provide multifunctional sites and green infrastructure. A 
long-standing and prolific commitment to bring challenging sites into use is set 
to continue in the UK: 14,000 ha (HCA, 2009) of derelict and vacant land is 
earmarked for 'open space' end-use; the additional benefits from community 
woodland establishment clearly justify continued uptake of projects which 
establish open greenspace with a woodland component.
One particularly important component of brownfield regeneration to 
greenspace is the appropriate level of ‘planning’, the significance of which had 
been previously overlooked. The project delivery plans are produced by 
individuals in roles which they have described as ‘challenging’; these are 
demanding positions for which those involved in this study lacked specific 
training. Whilst these individuals draw on project management skills, as well 
as comparative analysis between sites, practitioners and programmes 
highlighted potential for improvement. Through dedicated, open and 
professional commitment to an action research approach was possible to 
develop support to meet their needs, future practitioners and better 
understand the process of regeneration.
Whilst practitioners reported that the majority of support needs were met by 
undertaking more detailed project delivery planning and using the model, 
project delivery is only a means to an end. Planning needs to be balanced 
with action and progress with each stage of the process, moving towards site 
delivery. The findings of this research revealed new opportunities for 
knowledge exchange between practitioners themselves, between practitioners 
and peers, and between practitioners and researchers, alongside
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opportunities for organisational learning. Mapping the process enables issues 
to be traced back from the point at which they arise to their root or inception, 
with a view to mitigation against them in future projects. Similarly, mapping 
the process indicates the point at which social and environmental benefits 
need to be identified if they are to be included in project delivery.
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8.9 Conclusion
8.9.1 Final Conclusions
The aim of this research project was to improve understanding of the process 
of brownfield regeneration to greenspace and to establish how best to support 
those delivering regeneration projects, with a view to improving delivery of 
greenspace with a woodland component. The iterative development and 
modelling of the process was undertaken using an action research approach. 
The objectives of this research have been met.
This research study investigated the stages in the process and their relative 
significance to overall delivery, to map the process and to better understand 
and identify component tasks upon which to focus in order to improve 
regeneration. This emphasised the significance of activities undertaken to 
plan a new site. This study presents an improved understanding of what 
resources and guidance practitioners currently do and do not draw on when 
undertaking land regeneration to greenspace and identified a form of 
practitioner support of most benefit to their needs, through the development of 
a model (PRiSM) (presented in Annex 6) and guidance in the form of a 
Practice Note (presented in Annex 5). The model was applied to case study 
sites to examine its strengths and weaknesses in filling gaps in 
understanding, to deliver a project delivery plan to regenerate a site to 
greenspace. Further to this, it was possible to develop a logic model for 
practitioners to use, to optimise social and environmental benefits throughout 
the regeneration of future sites (presented in Annex 3).
8.9.2 Further Investigations
This research has identified areas for possible future investigation. These can 
be categorised into the following subject areas: project management, 
sustainability and organisational learning.
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Project Management
The project management aspect of brownfield regeneration for greenspace 
establishment is an area which is poorly understood beyond this study. There 
are opportunities for further investigation which could inform future 
improvement to project delivery, reduce costs, increase delivery efficiency or 
enable more sites to be brought back into use. Subjects to be investigated 
include:
• The application of PRiSM at a range of active sites to compare 
use beyond landfill.
• A comparative analysis between project delivery approaches
across Europe to identify the range in use and better
understand the advantages and disadvantages of each, to
inform future delivery.
• A study of optimism bias and strategic misrepresentation in 
regeneration to greenspace projects.
• Opportunities and barriers to develop reference class
forecasting in brownfield regeneration to greenspace projects.
• Potential development of non-generic project management 
tools tailored for members of the project delivery team to plan 
stages.
Sustainability
This research has highlighted that, to date, sustainability concerns in relation 
to brownfield regeneration have focused on the impacts of remediation 
techniques, hard end-uses and the ‘site selection' stage for the delivery of 
social, environmental and economic benefit. Further investigation 
opportunities identified through this research are:
• Sustainability interventions for managers of projects and 
programmes of brownfield regeneration to greenspace end-use.
• Life cycle analysis of reclamation, including tree establishment 
on regeneration sites: growing trees on site compared to 
imported standards.
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• Life cycle analysis of each of the stages in the process of 
regeneration to greenspace.
• Community engagement for social benefit: tools, timeframes 
and techniques to instigate ownership.
• Identify new approaches to engage the community in 
regeneration projects that make space for greater input and 
ownership, and enable input prior to the ‘design draft' stage and 
engagement which is within the means of the project costs and 
timings.
Organisational learning
Organisational learning seeks to understand how organisations learn and 
adapt. Areas requiring investigation include:
• Opportunities and threats to organisational learning in the 
Forestry Commission and Forest Research,
• Methods for effective learning (at organisational and practitioner 
level) through project delivery,
• Using action research methods for simultaneous development 
of practice and experience in regeneration delivery.
Future research into these subject matters will benefit those involved in 
brownfield regeneration to greenspace, with a view to improved project and 
benefit delivery, whilst they are also of academic interest.
8.9.3 Recommendations
The following list of recommendations, if implemented, could improve 
brownfield regeneration to greenspace projects and programmes:
• Each regeneration project should include a dedicated 
project manager. This recommendation requires a trained 
project or programme manager to manage regeneration; where 
this individual has limited regeneration experience they should 
collaborate on a regular basis with an expert (with more than 5
300
years’ project delivery experience in brownfield regeneration to 
greenspace) who can take on the role of mentor for the project 
duration and encourage reflective practice.
• Undertake early project delivery planning and continue 
through delivery until the site is established: Within the 
stages presented, identify the tasks relevant to each project and 
resources required to deliver a project, recognising the 
opportunities to employ the outputs of this research (i.e. PRiSM, 
Logic Model and the Practice Note).
• Use the Practice Note, PRiSM and Logic Model. This 
recommendation requires the use of the Practice Note, PRiSM 
and Logic Model for better informed project delivery planning 
and project delivery and to encourage projects which deliver the 
social and environmental benefit aspired to.
These recommendations are designed to improve brownfield regeneration to 
greenspace projects with a community woodland component and support 
those involved in their delivery.
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Executive Summary
Forest Research and the University of Surrey are engaged via the Engineering 
Doctorate in Environmental Technology Programme in a collaborative, four-year, 
research study. This study is looking to improve the sustainability of the land 
regeneration process. This report presents and describes the project. The steps 
taken by the Research Engineer (RE) in pursuit of the fulfilment of the academic 
criteria to date are noted.
The key milestones set out for the first six months have been delivered in a timely 
manner. The first six months has provided grounding the Engineering Doctorate 
programme by a solid introduction to the field of research and the industrial 
partner. It is important that the research continues to develop within the constraints 
of the project. The requirements set out in the research brief were clarified and 
confirmed during the development of the research objectives.
The literature reviewed to date has helped to clarify the current situation, wider 
interest in the research and set the direction for the research (Appendix 1). The 
project management documentation, including the research objectives and project 
plan, has been produced.
The activities undertaken during the first six months (Table 1) demonstrate the 
commitment of the Research Engineer and the support of the academic and 
industrial supervisors, which has led to the achievements so far and established 
the initial direction of the research. The project will help to provide a framework, 
against which it will be possible to compare and amalgamate technical decision 
making and evaluate tools to maximise the benefits of creating greenspace. The 
appendices include a description of the academic criteria and considerations 
associated with each requirement and those considerations, which are beyond the 
scope of the research.
The second six month phase is critical to the success of the overall project, as the 
taught programme will commence in October 2009. The subject matter covered in 
the modules underpins the research.
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Figure 1 Schematic Diagram of the EngD Research
1 Introduction
Forest Research and the University of Surrey developed a collaborative, four-year, 
research study, looking to improve the sustainability of the land regeneration 
process to establish green spaces and to maximise the potential benefits realised. 
As a result of this collaboration I was appointed Research Engineer and joined the 
Centre for Forestry and Climate Change at Forest Research, Alice Holt in Surrey 
on 16^  ^ February 2009, to commence the four year Engineering Research 
Doctorate (EngD) research project. The research concerns Land regeneration for 
greenspace establishment: balancing engineering, environmental and social 
considerations.
This six-month project report describes the project progress and work activities 
undertaken from commencement of the EngD to the present date. This report then 
looks ahead for the next six months and work scheduled. This is the first of eight 
six month reports which form the portfolio documenting the research progress. The 
background and rationale for the research are set out, followed by standard 
research considerations, including aims, objectives and how the project will be 
managed.
Following a short introduction and settling in period, a review of existing literature 
commenced. This review is ongoing. An overview of the work and activities to date 
is described in Table 1. The wider project considerations, including the programme 
of research within which the project sits, are described in latter sections of this 
document.
1.1 Research Background
This research builds on previous projects between the two organisations, which 
have considered research questions including (most recently) ‘how to achieve 
success in brownfield redevelopment to greenspace’ and ‘perspectives in coal ash 
pollution’.
This research proposal describes how the proposed research activities will 
interface with the wider research initiatives at Forest Research, the theoretical 
framework within which the research fits and sets out the research aims, 
objectives (Box 1) and the research questions which define the research. This
report presents the proposed methodology for the EngD Project which will be
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developed during the next six months. The methodology presented is more 
detailed at the start of the project, to accommodate organic change within project 
progress and within the framework.
1.2 Project Aims and Objectives
Aim: The project aims to improve the land regeneration process for establishing 
greenspace and to maximise the potential benefits realised and strengthen best 
practice in project delivery.
Objectives
Aim: To improve the sustainability of the land regeneration to green space 
process, to maximise the benefits realised
1. Review the techniques used to regenerate brownfield land including their 
applicability in green space establishment
2. Map all of the stages in the regeneration process, including sub-process 
relationships, stakeholder involvement, management and key decision making 
gateways (Link to 3.)
3. (a) Review case study sites to document how stakeholder decision 
making influenced project delivery, site design and site use.
(b) Compare the technical decision making process, between the case study 
sites (3) throughout the process (2) and in light of the social objectives of each 
project.
(c) Develop tool and trial at case study site 
Box 1 Research Objectives
In addition to each objective, several distinct research questions will be 
investigated:
7. Review the techniques used to regenerate brownfieid iand inciuding their 
appiicabiiity in green space estabiishment
■ What are the techniques and when are they used?
2. Map all of the stages in the regeneration process, inciuding sub-process 
relationships, stakeholder involvement, management and key decision making 
gateways (Link to 3.)
■ Are the environmental, economic and social impacts of land regeneration 
to greenspace assessed? If so, what data is used to inform the decision 
making criteria? Is the data practical, consistent, expensive, reliable?
■ At what stage in the process are the impacts evaluated, how and by 
whom?
■ What actions are available to address impacts, what triggers impact 
reduction measures to be taken?
■ What are the potential engineering design options?
o How can these options best be identified, listed and their credentials 
explored? (e.g. Text book examples / case studies)
o How do the options differ and why?
" The various process models of regeneration must be captured,
documented and analysed to enable these to be contrasted.
3. (a) Review case study sites to document how stakeholder decision
making influenced project delivery, site design and site use.
■ What tools are currently used to inform decision making? How are they 
used, by whom and at what stage in the regeneration process?
■ If a tool could be developed to help create greenspace, who might use it, 
when and why?
(b) Compare the technical decision making process, between the case 
study sites (3) throughout the process (2) and in light of the sociai objectives of 
each project.
■ At what stage in the process do stakeholders become involved in decision 
making? What resources to they draw upon to inform their decisions?
(c) Develop tool and trial at case study site
■ What additional considerations would help to maximise the sustainability of 
regeneration on brownfield sites?
■ How various tools might work and at what stage in the process they would 
be best introduced? How might a tool improve the sustainability of the 
regeneration process?
2 Research Proposal
The original research proposal (advertised with the studentship) is similar but not 
identical to the research proposal outlined in this section. The aims and objectives 
remain the same.
2.1 Case Studies
The case studies have been (or will be) selected to each represent a different 
stage in the land regeneration cycle; the sites include brownfield and areas of land 
undergoing active restoration. Some recently regenerated and others which are 
established community woodland are included.
The research project will review the regeneration process adopted at the case 
study sites before performing a detailed evaluation of two sites.
There are a number of sites managed by the FC which have been regenerated to 
green space, now actively delivering a range of public benefits to the local 
community. The successful establishment of greenspace, including areas of 
grassland, play areas and woodland, combined with an events and outreach 
programme involves a schools programme. Despite the successful regeneration of 
a number of sites, the process of regeneration could have been improved to 
maximise benefits and minimise issues which arose during regeneration of the 
site, such as vegetation failure, destruction of infrastructure by members of the 
local community.
Potential Case Study Site 1
Thames Chase, Community Forest, East London
The Community forest includes 40 square miles of green belt land in east London 
and south-west Essex.
The regeneration project aims to increase the woodland cover of the area from 8% 
in 1990 to over 30% by 2030. This will be achieved by planting 5.5 million trees on 
land formally used for land filling of waste, mineral extraction and agriculture. The 
remaining area will be a mixture of farmland, meadows, wildlife areas and public 
open space.
One of the Thames Chase Sites is Ingrebourne Hill Community Woodland, where 
historical research will concentrate on building up a detailed understanding of the 
planning and design process.
Project
Link
Research could be carried out with users of the site to develop an in- 
depth understanding of how social benefits are realised and explore 
the extent to which the design affects engagement.
Potential Case Study Site 2
Newlands Regeneration Programme, North-West Region
Two regeneration programmes in the North-West of England have delivered 
landscape scale improvements through the creation of greenspace on brownfield 
sites.
Successful delivery of the first regeneration programme is drawing to a close. 
Phase 1, involved the regeneration of over 400 hectares of derelict, brownfield 
land throughout the Mersey Belt area, for community woodland uses and 
economic growth. Launched in July 2003, this £23 million project had regenerated 
large areas of derelict, under-used and neglected land across North-West 
England, transforming them into community woodlands and increasing woodland 
cover in the region. Areas targeted during Phase 1 include Greater Manchester,
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Cheshire and Merseyside. Phase 2 is under development and will encompass 
Cumbria and Lancashire (Forestry Commission, 2009).
Project
Link
Explore literature which set out how the process of regeneration would 
be undertaken at the project sites.
Exploring the case studies will inform each of the projects in the programme, 
improve best practice for project managers and inform the decision making 
process. Thames Chase, Newlands and other regeneration projects are being 
explored to investigate their suitability for use in this research project. The case 
number of case studies required to fulfil the requirements of this research will be 
investigated during the next six months.
This project will seek to development a process model for each case study site, 
looking at how each step in the process links to the next, the decision making and 
the gateways between the steps involved. Once the process is modelled, it will be 
possible to compare different models used.
By following the reclamation and regeneration processes as they unfold. The 
research will identify how technical, environmental, social and economic 
considerations are evaluated, brought into play and how they fare.
2.2 Research Considerations
The project will consider the development of techniques to regenerate brownfield 
sites to greenspace, how to improve the sustainability of the land regeneration, to 
maximise the benefits realised and strengthen best practice in project delivery.
The industrial placement is based at Forest Research and the project work will 
contribute to the wider work of two research groups. The project will predominantly 
contribute to the Land Regeneration and Urban Greenspace Research Group 
(LRUG) programme, by considering the process of brownfield regeneration and 
opportunities to improve the process. The project will compliment research into 
decision-making and project evaluation. The project will also interface with
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interests of the Social and Economic Research Group who are also interested in 
inter alia monitoring and evaluation and stakeholder engagement.
The research is of interest to a range of individuals and organisations who are 
involved with regeneration of brownfield sites and green space creation, namely 
academic and industrial experts, government organisations and practitioners. The 
project may include an appraisal of the technical options and environmental 
information currently available, it may also identify potential engineering options for 
redevelopment sites and review the methodologies used. To support the appraisal, 
the project will include a simultaneous evaluation of the potential social impacts of 
the regeneration process.
The work described in this document will interface with the wider work of Forest 
Research, it sits within a wider work programme. The research will draw on and 
contribute to a major project; “Monitoring and Evaluating the Contributions of 
England’s Trees, Woods and Forests to Peoples Quality of Life”. The research 
project has a value of £416k, funded by Forestry Commission England and 
managed by Kieron Doick, considers people’s engagement with local woodland, 
their quality of experience and personal and social benefits derived (Figure 2).
Contributions of England’s Trees, Woods and Forests to Peoples Quality of
Life
Considers people’s engagement with local woodland, their quality of experience and the personal
and social benefits derived
Monitoring and Evaluation Project Other Projects 
Methuselah
Technical process of Land 
Regeneration to Green Space
Evaluation of social impacts of 
brownfleld regeneration to green 
space.
Integrate technical decision making, 
social considerations, overall process 
and sustainability of the outcomes of 
regeneration projects.
Quality of Place
Public Forest Estate 
Review
Figure 2 Strategic fit: The project in relation to the wider Land Regeneration 
programme at Forest Research
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The research which has been scheduled to be undertaken as part of the EngD will 
contribute to the wider project, through consideration of the technical process of 
land regeneration to green space and the decision making processes therein.
2.3 Project Outputs
The findings of the research will be used to develop and strengthen existing 
practice seeking to make recommendations for changes in the engineering design 
process and thus help to ensure that the contribution sites could make to 
enhancing quality of life for users is realised and is linked clearly with social 
functionality and maintaining ecosystem services.
Outputs will involve an evaluation of case studies at different stages in the project 
life cycle and the development and testing of methodologies, to ensure best 
practice in site design.
Overall, the outputs of the research are likely to include the following deliverables, 
as scheduled.
■ Literature Review: History and emergence of Land Regeneration
■ Literature review: Process modeling of Brownfield to greenspace 
regeneration
■ Draft process models
■ A list of all stakeholders
■ Mapped process diagram of each stage in the regeneration process, 
including sub-process relationships, stakeholder involvement, management 
and key decision making gateways.
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A review of case study sites and documented explanation of how 
stakeholder decision making influences project delivery, site design and site 
use.
A comparison of the technical decision making for each case study site 
throughout the process and in light of the social objectives of each project.
A tool to use in land regeneration to greenspace
Dissemination Activity, encompassing:
o Published case studies describing the creation of greenspace on 
Brownfield sites
o Guidance to assist practitioners with decision making regarding 
brownfield site regeneration to greenspace
o Scientific presentations at conferences
o Publications of findings will be prepared for appropriate academic 
and practitioner journals.
Improve the outcomes of regeneration projects.
Research into land regeneration for greenspace establishment has been called for 
in published research (Appendix 1). This project will contribute towards;
■ Developing a process which integrates remediation with reclamation and
the wider regeneration cycle to maximise outputs.
■ Inform community consultation procedure
■ Assess the technical requirements for regeneration to greenspace
■ Assess the benefits of regeneration and opportunities to improve social,
environmental and economic benefits delivered as a result of such projects
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2.4 Methodology
Data collection and analysis has been considered. The process of remediation, 
reclamation and regeneration to greenspace will be explored and documented. 
The project will not consider mechanisms to change policy drivers for greenspace 
creation because of their political nature. Initial discussions and interviews have 
commenced regarding case studies, the number of case studies required for the 
research will be considered during the next six months. Further consideration of 
the methodology will be undertaken during the next six moth period.
Data Collection and Analysis
The main sources of data will be:
1. Literature. To review the techniques used to regenerate brownfield land and 
their applicability to green space establishment.
2. Data collected through participatory research including semi-structured 
interviews with key stakeholders; workshops; conversations; e-mail 
communication; papers. To review the techniques used to regenerate 
brownfield land and map all stages of the regeneration process. All data will 
be documented and all recorded material will be transcribed and analysed 
using standard qualitative research methods using software (e.g. NVivo 
software). Initially, a number of semi-structured interviews will be 
undertaken to explore the current situation. Further in-depth interviews, 
with stakeholders who have been involved in the delivery of greenspace 
projects will be undertaken. These interviews will be followed up with a 
wider questionnaire to widen the discussion points.
3. Field visits to regeneration sites to consider site credentials; mapping; 
demographics and strategic fit in the process, to note fixed procedure e.g. 
activities which are undertaken to meet legislative requirements; (e.g. 
planning requirements, community consultation) and soft procedures e.g. 
activities which are implemented during the process at the discretion of the
15
project manager (e.g. Public benefit recording system assessment, 
assessment of population demographics). To consider standard project 
management procedure (e.g. concept, feasibility etc.) and optional 
procedures e.g. activities which are undertaken to deliver best practice such 
as planning for integrated management, deep cultivation. To compare the 
technical decision making process.
4. Other sources will be identified through gap analysis, such as experts in 
academia, colleagues and contacts made through events, such as 
consultants. To create a process model of sequential steps in decision 
making. There are other techniques that may be applicable and these will 
be explored in the next six months e.g. systems models and soft systems 
methodology.
Following data analysis, the results will be circulated in draft format for 
consideration and review by supervisors.
16
3 Activities Completed: First Six Months
A range of activities have been undertaken and milestones achieved since the 
start of the studentship. Details of activities completed to date are provided in 
Table 1. Following the induction and a settling in period at Forest Research the 
milestones for the first six months were agreed. Table 2 presents a description of 
activities scheduled for the next six months.
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4 Project Management
Management of the project is required to ensure timely delivery of the 
research objectives. At the start of the year an overview of the four year 
research project was prepared and approved by the supervisors, the plan 
includes the modular programme alongside other key milestones. The project 
management approach and considerations are detailed in the Project Initiation 
Document (RID), this is summarised in 4.1 and scheduled in the GANTT 
chart.
4.1 Project Management during the first six months
A RID developed for the studentship project summarising the work needed to 
deliver the portfolio. The RID explains that the postgraduate research project 
'Land Regeneration for greenspace establishment: balancing engineering, 
environmental and social considerations’ is underpinned by a taught 
programme consisting of 15 short courses. The RID includes the following 
project management considerations and is summarised in the Research 
Proposal (Appendix 1);
Background Project Quality Plan
Project Definition
Assumptions
Initial Business Case
Project Organisation 
Structure
Communication Plan
Initial Project Plan
Project Controls (including 
quality assurance)
Exception Process
Management of Risk & 
Issues
Contingency Plans 
Project Administration
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The PID explains that the Engineering Doctorate is the Engineering and 
Physical Science Research Councils premier postgraduate research 
qualification. The Research Engineer (RE) based with the industrial partner, 
Forest Research for the duration of the four year EngD conducts research on 
the project. The Industrial supervisor Kieron Doick is based in the Land 
Regeneration Team oversees day to day progress with the RE. The project 
demonstrates contribution to learning, since the RE undertaking the research 
produces the portfolio reports which contribute to the final portfolio. The 
portfolio submission date scheduled as February 2013. Details of the taught 
programme are not included in the PID.
The PID provides a cost breakdown of the project. The products of the project 
will be delivered primarily through the efforts of the RE with assistance from 
the project team and guided by a project group, FC staff at case study sites 
and contacts in the field, as and when the brief requires. A number of working 
groups and stakeholder groups will be developed at necessary stages in the 
project to focus specific deliverables. The project is divided in to six month 
phases, totalling eight main stages. It is not appropriate to include the PID in 
this report since it is a live document for the duration of the research to help 
the RE manage the project.
4.2 Project Management during the second six months
Anticipated deliverables are presented in Table 3 and include:
■ Two reviews of literature
o Process of regeneration 
o Stakeholders involved in land regeneration
Methodology
o theoretical background
21
o Fieldwork methodology, including protocols, practice and 
scheduling
o Equipment and Practicalities
o Public participation and engaging audiences
o Format for the model and tool
Scheduled Deliverables (Outputs)
Other activities will include updating literature reviews and meeting the 
academic requirements described in the Table 3. Table 2 sets out the 
deadlines for deliverables which are scheduled for the following six-month 
phase, as summarised in the four year timetable below.
22
W ork
Programme
Deliverable Deadline
Modular
Assignment
Social Research Methods 30'" October 2009
Modular
Assignment
Induction and Social Research 
methods
s'" November 2009
Analysis of literature on the process of 
land regeneration
December 2009
Modular
Assignment
Environmental Science and Society 30^  ^November 2009
Update of literature review systems of 
brownfield to greenspace and process.
October 2009
Moduiar
Assignment
Sustainable development January 2010
Modular
Assignment
Project Management To be confirmed in 
2010
Modular
Assignment
Life Cycle Approaches March 2010
Update of literature on process models 
or stakeholder
February 2010
Table 2 Academic Deliverables scheduled for the second six-months
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4.3 GANTT Chart
24
LEAVE BLANK - Refer to excel spreadsheet
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4.4 Research Activity Timetable
Year Dates Activity Deliverables
February
2009-
October
2009
Literature 
review I
Case Study 
Introduction 
and analysis
Refined set of objectives
Literature Review I; History and 
emergence of Land Regeneration
Research Proposal
Drafted paper on land regeneration to 
greenspace
Pilot interview data
Problem definition and project 
management
First six month project report
October 
2 0 0 9 - 
April 2010
Process 
Diagrams and 
Models
Stakeholder
lists
Literature 
review II
Literature review II: Process modeling of 
Brownfield to greenspace regeneration
Mapped process diagram of each stage 
in the regeneration process, including 
sub-process relationships, stakeholder 
involvement, management and key 
decision making gateways
Draft process models
Collated lists of all stakeholders
Second six month project report (April
2010)
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April Data collection
2010- - interviews
October with
2010 stakeholders
Development
of process
models
Literature
Review III
stakeholder
engagement
and
sustainable
credentials of
brownfield to
green space
Visits to case 
study sites
A review of case study sites and 
documented explanation of how 
stakeholder decision making influences 
project delivery, site design and site use.
Literature Review III stakeholder 
engagement and sustainable credentials 
of brownfield to greenspace
A comparison of the technical decision 
making for each case study site 
throughout the process and in light of the 
social objectives of each project.
Initial development of a tool to trial at 
case study site
Third six month project report (October
2010)
October 
2010 -  
April 2011
Pilot trial of 
the tool and 
start data 
collection
Run trials in 
full and collate 
data
Pilot trials - results and findings 
documented
Tool trailed at case study sites
Data collated and stored
Second Year Dissertation (subsumes the 
fourth sixth month project report. April
2011)
Contingency
April 2011 
-  October 
2011
Analysis of 
results
Further 
refinement of 
tool
Results analysis
Revised versions of the tool
Second Year Viva Examination
Fifth six month project report (October
2011)
Contingency
October 
2011 -  
April 2012
Write up
results and
consider
further
refinement
needs
Sixth six month project report (April
2012)
April 2012 
-  October
Final analysis 
and writing up
All data compiled 
Exit strategy produced
27
2012 Exit strategy ■ Seventh six month project report 
(October 2012)
■ Contingency
October
2012-April
2013
Dissemination ■ Dissemination Activity (papers, talks etc)
■ Final portfolio submission includes final 
eighth six month project report, and at 
least one peer reviewed publication. (April 
2013)
April 2013 
-  October 
2013
Closure ■ Final viva voce examination
Table 3 Four Year Research Activity Time Table
28
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Appendix 1 Literature Review: Land Regeneration to Greenspace
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REGENERATING BROWNFIELD LAND TO GREENSPACE: 
HISTORIC APPLICATION OF REMEDIATION TECHNIQUES, 
RECLAMATION AND REFLECTIONS FOR THE FUTURE.
GAIL ATKINSON
06.08.09 version 3.2
9,000 words (without references which are 2k)
- Cut this down to 7.5k words - end of august 09
Abstract
The practice of creating greenspace on brownfield sites has a detailed and complex history. 
Although regeneration dates back to the 1700’s it was not until the turn of the millennium 
that the development and strategic use of remediation and reclamation techniques emerged. 
The main legislative and political drivers for greenspace creation were reviewed and 
evaluated, by decade, from 1970 onwards. By considering the trends, historic obstacles to 
the use of sustainable approaches and the development of organisations involved in 
regeneration showed a number of patterns were repeated. A literature review and analysis 
of case study examples of regeneration projects informed a series of reflections concerning 
the future of greenspace creation on brownfield sites.
The UK is finally making progress towards a more sustainable approach to regeneration. 
The legislation, organisation, techniques and drivers have been available for decades. 
However integrated techniques and strategic planning will require commitment across the 
board to break away from reliance on traditional techniques.
Key words: brownfield, greenspace, regeneration, remediation, reclamation techniques, 
sustainable.
1. Introduction
Brownfield regeneration is a major urban policy driver (Dixon, 2007), for example, in the 
UK it is now common practice to reclaim brownfield to greenspace. Prior to the 1970’s 
there was limited legal protection to prevent land becoming derelict and as intensive 
industry fell into decline the quantity of brownfield land escalated. In 1976, the UK 
government responded by forming the Interdepartmental Committee on the Redevelopment 
of Contaminated Land (ICRCL) to inform and encourage redevelopment (Catney, 2007). 
Initial attempts to reclaim derelict and contaminated sites used an ad hoc approach; 
however, by the end of the 1970’s experience grew significantly through the restoration of 
land such as former coal mining sites using natural processes (Bradshaw, 1979).
Until the end of the last millennium, the creation of greenspace on derelict and brownfield 
land was often considered an intermediate phase, a stepping stone, to another use for a site. 
By the start of the millennium, greenspace as the final end use for land was deemed
desirable with an appreciation of the wider benefits that such spaces could deliver more 
widely recognised (O'Brien, 2007) such as aesthetic, social, environmental, ecological and 
urban functions (CHOUMERT AND SALANIE). The benefits of green infrastructure 
include promoting sustainable communities, increased human integration, ecological 
sustainability and economic regeneration (Mell, 2009). The UK followed America in the 
type of approach taken to evaluate risk and the techniques used to remediate sites (Berger, 
2008). The range and availability of technologies in the UK continued to increase, although 
the number which had been tested at a commercial scale were limited (Ruzicka, 2003). 
Employing a sustainable approach to the remediation of brownfield land in the UK will 
require a move away from commonly used techniques, notably dig and dump (excavation 
and disposal). More recently, integrated approaches have started to be adopted to assess risk 
and manage reclamation of contaminated land (CL:AIRE, 2009; Eccles, 2009; Nathanial, 
2004). Case studies show that both practice and experience has progressed since the 1970’s 
and by the millennium, an integrated approach to greenspace creation had started to emerge 
(Eccles, 2009) though long overdue.
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1.2 Reactionary Changes
Pollution incidents and an increased awareness of pollutant linkages from contaminated 
land prompted the UK government to enforce measures to protect human health and the 
environment in the late 1980’s (Catney, 2007). Each decade waves of research developed 
new remediation and reclamation technologies, though few enticed the sector away from 
using dig and dump. The type of remediation and reclamation technologies used to create 
green space can be cheaper than those employed to remediate land intended for housing and 
industry, furthermore, using derelict land for community benefits and nature conservation 
can be less costly than other land uses (Ling, 2000). Beyond presenting a snapshot of 
industry, examining these research trends can provide information as to the future direction 
for land remediation techniques in the UK, as well as highlight possible future challenges 
and research requirements in the field.
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1.3 Definitions
There is considerable variation in the inferred meaning and use of commonplace terms 
associated with the creation of greenspace on brownfield sites. Some published examples 
are given in Table 1. For some terms such as regeneration, reclamation and remediation, 
confusion remains and for clarity and to set the scene for this review, the following 
definitions are used herein.
‘Reclamation’ comes from the root, reclaim, which means to take back. In the wider sense 
it can mean to make good or treat. For example, reclamation is used when making land 
suitable for a purpose or treating materials, such as soils or water to return them to useful 
purpose, therefore in the context of brownfield regeneration to greenspace, we define 
reclamation as ‘the acts or actions of seeking to improve land to a pre-determined end-use’.
‘Remediate’ comes from the root remedy, which has several meanings such as ‘addressing 
a problem’ or ‘dealing with a problem, difficulty, correcting something that is wrong’. In a 
more legal sense, ‘problem solving or compensating for damage caused’. Remedial activity 
therefore infers action or actions to ‘solve a problem’ or ‘bad’ or to ‘meet a set of 
requirements’. ‘Restoration’ from the verb ‘to restore’ means’ to return something to a 
former condition or position’, suggesting the present state is unsatisfactory, neglected, poor 
or weak. The noun ‘regeneration’ comes from the verb ‘to regenerate’, which means to
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improve a place or system. This term is particularly useful when considering land 
regeneration as restoration is often considered to infer the land will be restored to a ‘place 
in time’, which is not necessarily appropriate or useful as an approach.
Table 1. Common words and terms
Term Definition
Brownfield A brownfield site is any land or premises which has previously been underused or developed and
is not currently fully in use, although it may be partially occupied or utilized. It may also be 
vacant, derelict or contaminated. Therefore a brownfield site is not available for immediate use 
with intervention (Alker, 2000)*.
Greenspace Planning Policy Guidance Note 17 (PPG17) includes a list of open spaces, within this there are for
the different types and sub-categories of green ^pacel Natural and semi-natural urban greenspacef Comment [g5]: KD suggested I check 
including woodlands, urban forestry, scrub, grasslands, wetlands, open and running water, ppg 17 again for the specific definition 
wastelands and derelict open land and rock areas.
Amenity greenspace is also a sub category of open space, said to be most commonly, but not 
exclusively in housing areas, this category is deemed to include informal recreation spaces, 
greenspaces in and around housing, domestic gardens and village greens. Also of note; green 
corridors - including river and canal banks, cycleways, and rights of way (Government 2006).
Land (Wood, 1997) approached the classification of Land Remediation into two ways, engineering
Remediation approaches such as traditional methods of excavation and disposal (dig and dump) and process
based techniques (physical, biological and chemical).
Land Land reclamation is either of two distinct practices. One involves creating new land from [its
Reclamation original] sea- or a riverbed, the other refers to restoring an area to a more natural state (such as
after pollution, deforestation or salination have made it unusable) (Wickipedia, 2009).
Reclamation 1 the attempt to make land suitable for building or farming
2 the treatment of waste materials to obtain useful materials from them (Cambridge), 2009 #12}.
Regeneration Urban Regeneration. Urban renewal (similar to urban regeneration in British English) is a
program of land re-development in areas of moderate to high density urban land use (Wickipedia, 
2009).
Remediation To remove or contain a chemical hazard by removing it, stabilising it, or inactivating the
chemicals or radionuclide’s in the environment to meet some pre-determined human health risk 
standards or guidelines, which differ depending upon the pollutant and jurisdiction (Berger,
2008). Also defined under Section 78a Environmental Protection Act |l990l_____________
Remediation Remediation technologies are varied and can be categorised into ex-situ and in-situ methods. Ex-
Technologies situ methods involve excavation of affected soils and subsequent treatment at the surface. In-situ
methods seek to treat the contamination without excavation.
Comment [g6]: Consider adding in ful 
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Restoration
Derelict or 
Derelict Land
The traditional remediation approach (used almost exclusively on contaminated sites from the 
1970s to the 1990s) consists primarily of soil excavation and disposal to landfill "dig and dump" 
and groundwater "pump and treat". In situ technologies include solidification and stabilisation and 
have been used extensively in the USA (Wickipedia, 2009).
Restoration refers to the rebuilding or creating a preferred or target ecosystem (Egan and Howell, 
2001; Berger, 2008). In effect, attempting to restore back to a set point in history.
Land so damaged by industrial or other development that it is incapable of beneficial use without 
treatment (Young, 1997).
Table 1. Definitions of common terms related to brownfield regeneration to greenspace
1.4 Use of the definitions in this paper
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A number of definitions for brownfield are given in the literature, the definition proposed 
by (Alker, 2000) (page 49) is used herein. In addition, (Thornton, 2007) (page 47) proposed 
a definition for Sustainable Brownfield Regeneration.
'Sustainable Brownfield Regeneration is the management, rehabilitation and return 
to beneficial use o f  the brownfields in such a manner as to ensure the attainment 
and continued satisfaction o f human needs for present andfuture generations in 
environmentally sensitive, economically viable, intuitionally robust, socially 
acceptable and balanced way within the particular regional context’.
In America ‘reclamation’ emerged from the water industry where as in the UK, reclamation 
is taken to mean the treatment of ‘waste materials’.
Table of common remediation (technologies
Chemical extraction
contaminated areas sent to landfill. Can 
have lengthy treatment duration. 
Windrows require space on site during 
treatment. There is a risk of fugitive 
vapours. £50 / Tonne*
A chemical reagent in a fluid causes 
transfer of metals from soils to aqueous 
solution (Dermont et al., 2008).
Chemical extraction tends to be more 
expensive, compared to physical 
separation. US costs for chemical 
extraction range from $358- $1717 m'  ^
(£219.00) -  (£1050.00) (Dermont et al., 
2008)
Some early 
refs go back 
to 1955** 
but majority 
appear after 
1960.
Late 1980’s
X
Comment [g7]: Discuss this table 
somewhere
Remediation Technique involves Technique UK Case Study / Reference
technique Emerged** Use example
Bioremediation Can be lengthy, still limited application Late 1980’s X London 2012 (Hellings,
In-situ (notably at sites with mixed (1989**) Olympic Park 2009)
contaminants) and a risk of fugitive site. East
vapours. £85 / Tonne*. Includes natural London. (Dixon,
attenuation, contaminants degrade 2007)
naturally. 18,461 m^ (pp219).
materials treated
Recent biological advances led to between 2007- (Singh et
engineering specific micro-organisms to 2009. al., 2008).
undertake enhanced inorganic chemical
remediation and organic chemical
degradation (Singh et al., 2008).
Enhanced Injection of air or groundwater is used 1980’s X
bioremediation to introduce aeration and accelerate the
In-Situ bioremediation process.
Bioremediation Used to treat organic contaminates. 1990’s ? X (Lynch,
Ex-Situ Materials treated off site, heavily 2005)
None found 
during searches 
in Science Direct
(Dixon,
2007)
(Dermont 
et al.,
2008)
Dual Phase 
Extraction
Soil flushing / Soil 
washing
Cohesive soils can lead to extended 
treatment duration. Its can be difficult 
to achieve stringent targets. £63 / 
Tonne*
A solvent is used to extract 
contamination by injecting fluid up 
gradient of the plume; fluid is contained 
down gradient, before the contaminant
Late 1990’s 
(1994**)
Latel980’s ■ 
mid 1990’s 
(1993**)
X None found
during searches 
in Science Direct
X Technique used (Ruzicka,
to remove lead 2003)
contamination in (Eccles, 
the USA (Paff 2009)
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Soil vapour 
extraction/air 
sparging (SVP) / 
Biosparging 
In Situ technique
Solidification/
stabilisation
(phosphate
stabilisation)
Thermal desorption 
Ex-Situ
Thermal desorption 
In-Situ
is removed (Ruzicka, 2003). Most 
effective and cost efficient when used 
to remove organics and inorganic 
contaminants. Costs $80/tonne (Paff 
and Bosilovich, 1995) but in the context 
of remediation for secondary use. 
Removes volatile organics within 
months (considered rapid) with low 
impact. Suitable as a soil forming 
material. Involves aeration using 
pumping or injection to aerate soil.
Encapsulation of waste material 
prevents contaminants reaching 
potential receptors and minimises 
transport requirements associated with 
excavation and disposal.
Soils are exposed to increased 
temperatures, causing VOC's and 
SVOC's to vaporise. Subsequent SVE is 
used to remove vaporised contaminants. 
Most thermal treatments are ex-situ 
(Nathanial & Bardos, 2004)
Organic contaminants are exposed to 
temperatures (of up to 600 °C) causing 
them to volatise. The gasses pass into 
another chamber, where they combust.
Late 1990’s 
(1997**)
Mid 1990’s 
(1994**)
Mid 1990’s 
(1993**)
X
X
X
Early 2000’s X
and Bosilovich, 
1995).
Case studies 
such as SVP at 
Porter County, 
Indiana, US 
show that SVP 
degrades 
contaminants, 
assisted by 
aerobic
biodégradation 
(Rahbeh and 
Mohtar, 2007). 
Detailed case 
studies are 
referenced by 
(Al-Tabbaa., 
2005).
(Paff and 
Bosilovic 
h, 1995)
(Nathanial 
,2002)
(Dixon,
2007)
(Al-
Tabbaa.,
2005)
(Nathanial 
,2004)
In-situ use increased at the start of the 
millennium (Nathanial, 2004). 
Bioreactors Soil is slurried, then treated in a reactor.
Microbes degrade contaminants then 
soils are returned to site.
Phytoremediation Phytoremediation is relies on plants to
degrade contaminants.
The technique includes phytoextraction, 
rhizofiltration and phytodegredation.
In a recent example. Phytoremediation 
was considered to remediate soils in the 
Kempen region located in the south of 
The Netherlands enriched with Cd and 
Zn (Koopmans, 2008)
X
Early 1990’s X 
(1992**) 
(McFarland 
et al., 1992) 
References 
date to 
1990’s**
Research 
into using 
plants to 
reclaim land 
dates back 
to at least to 
the mid- 
1960’s.
Liberty State 
Park, New 
Jersey, USA.
Phytoremediatio 
n was tested in 
field trials to 
remove radon 
nuclides from 
Chernobyl 
(former Ukrane) 
and also remove 
lead from soils in 
the US (Raskin, 
1997).
(McFarlan 
d et al., 
1992)
(Dixon,
2007)
(Gallagher
,2008)
Degradation Contaminant degradation by vegetation, 
soil macrofauna and microbes
1990’s X Laboratory (Dixon,
examples of 2007) 
earthworms were 
used to 
bioremediate
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Excavation and 
disposal /Dig and 
dump
Onsite
encapsulation
Six Phase Heating 
(in- situ technique)
Excavation to remove contaminated 1970’s X
material using machinery and disposed
to landfill. Immediate technique which
can be disruptive. Risk of fugitive
vapours during treatment. £125 /
Tonne*
Many examples are available since dig 
and dump has been used extensively.
Encapsulation of contaminated material Mid 1980’s X
at the site.
1990’s** 
(Fleming et 
al., 1995)
Rapid technique with proven X
effectiveness in challenging soils and at 
varying depths. £78 / Tonne*.
soils
contaminated 
with organic 
compounds 
include 
(Hickman and 
Reid, 2008).
1973 -  1976 
Silksworth 
Colliery, 
Sunderland, a 
former colliery. 
Materials were 
contained and 
greenspace 
created in the 
form of a 63ha 
town park (Cass, 
2003).
Norwood Coke 
works,
Gateshead, Tyne 
and Wear, UK 
(Poremba, 2003).
(Dixon,
2007)
Windrows Soil is put into rows and additional 1990’s
material (such as compost) added. (1998*)
Treatment beds require soil being (Koning et
spread on a surface, where it can be al., 1998)
treated accordingly. Techniques include 
tilling and addition of nutrient.
X Van Hees 
mentions 
windrows briefly 
in Sweeden (van 
Hees et al., 
2008).
*Cost Estimates from CL:AIRE (CL:AIRE, 2006)
** Date based on earliest references made to the technique in document titles (in a 
remediation context) using a search for the term on ISI Web of Knowledge.
X Technique is available for use in the UK.
+ Conversion from US dollars to GB pounds made using the exchange rate at the time of 
writing.
Table 2. Common remediation technologies
2. Methodology
2.1 Methodology and rationale
A literature review was undertaken using library resources, Athens and Google Scholar. 
Preference was given to case studies where the desired end point was to create green space, 
in the absence of which, other end-uses have been considered. The case studies presented in
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table 2 demonstrate the application of teclinologies in the field (unless otherwise stated). By 
analysing examples of remediation (Table 2) and reclamation projects (Table 3) alongside a 
review of literature, it was possible to consider the practical applications of techniques, site 
conditions, circumstances where technologies were being used, lessons that have yet to be 
learnt in their application and analysis of success, in respect to greenspace establishment. 
Table 2 shows a range of remediation technologies are available in the UK (Dixon, 2007; 
Eccles, 2009).
Comment [g8]: KB what kind of 
anaysis
3. Chronology
3.1 Early approaches to land regeneration -  Something is better than nothing
There is evidence that the practice of reclamation in the UK went on long before the 
landscape-scale schemes of the late twentieth century. In South Yorkshire during the 
1700’s, planned woodland restoration and creation schemes on former ironstone works, 
sought to make good derelict bell pits (Rotherham, 2008). Since the 1970’s, the emergence 
of stakeholders and technologies have interwoven with a sequence of legislative sequence 
of milestones, paving the way to the present reclamation industry.
In the 1960’s and 1970’s the scale of land reclamation increased. The global trend of rural 
to urban migration was evident in the UK and industrial decline was heavy. Since 
urbanisation leads to the loss of land and increased environmental damage (Ng, 2003), 
government focus was on land restoration in former industrial areas, rather than creating 
greenspace in urban or residential areas. Reclamation projects focused on redevelopment of 
former waste and colliery sites (Catney, 2007; Hesselberth, 2003) and the range of 
techniques available in the UK was limited (Table 1). In the absence of a developed risk 
assessment procedure, decision making was ad hoc and a number of greenspace failures 
occurred whereby attempts to re-vegetate land were unsuccessful and there was a decline in 
the quality of greenspace (CABE, 2006).
During the 1970’s, active mining sites and land formerly used for mining, were deemed to 
be hazardous places and communities living in close proximity to such sites were 
considered to be negatively affected. This increased pressure to reuse land for multiple 
purposes (Permaraki, 2003), although it was cheaper to develop green field sites than to 
clean up old sites. Unemployment increased, land values were generally low and there was 
limited government funding or private investment available (Hesselberth, 2003). 
Development and construction on green fields continued through the decade, resulting in 
little incentive for land reclamation activity. Swathes of the British countryside were given 
over to industrial and commercial development and pressures from rising urbanisation 
increased. Although the hazards presented by brownfield sites to communities and the 
environment were increasingly known of, the absence of incentives to take action, resulted 
in limited reclamation activity. Nevertheless, sites were restored, such as Silksworth 
Colliery in Sunderland, which was reclaimed between 1973- 1976 (Table 1). Extensive 
earth works and containment work was undertaken across the extensively contaminated 
site. The regeneration involved excavating unstable material and boulder clays were used to 
contain and cover contaminated shale. The urban regeneration initiative led to the creation 
of greenspace in the form of a 63 ha town park (Cass, 2003).
By the end of the 1970’s there were more stakeholders; community interest in regeneration, 
new techniques and more research into techniques were evident. For example, there was an
7
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increased international interest in the restoration of mined land using natural processes 
(Bradshaw, 1979) and surplus materials. The potential use of fly-ash as a soil amendment 
and re-vegetation substrate led to field trials (Terrier, 1996). In the UK, research into the 
disposal of sewage sludge onto forestry land, led to guidelines being developed for its use 
as a fertiliser (Haynes, 2009).
In 1972, the group formerly known as the Standing Local Authority Officers Panel on Land 
Reclamation merged with the National Land Reclamation Panel. When the 
Interdepartmental Committee on the Redevelopment of Contaminated Land (ICRCL) in 
1976, they produced some trigger values for contaminates, above which remediation action 
was required (Catney, 2007). By the end of the decade, interest in improving derelict or 
brownfield sites using vegetation emerged at a grassroots level, particularly surrounding the 
creation of community space and wildlife habitats (Cass, 2003).
From 1974 onwards, the government gave priority to schemes where economic benefits 
could be derived from clean up. In the North East of England this was achieved by targeting 
grants for reclamation (Hesselberth, 2003). The main driver for reclamation during the late 
1970’s was the Derelict Land Grant which funded large scale regeneration schemes during 
the early 1980’s (Hesselberth, 2003). The government also offered the private sector a 
variation of the derelict land grant; unfortunately there was little interest since the funding 
was available for regeneration projects which would operate at a loss (Hesselberth, 2003). 
Traditional techniques’ remained the mainstay of the reclamation industry throughout the 
decade, including dig-and-dump, containment and direct re-vegetation where site 
conditions permitted. At St Anthony’s tar works east of Newcastle, dig and dump was used 
to remove tar residues, asbestos and other contaminants from the site before subsequent use 
for youth education purposes (Hesselberth, 2003). At Browns Quarry, 5ha of public open 
space was created following containment and reclamation in 1973 (Hesselberth, 2003). The 
site was later used for an extension to the adjoining Heworth Cemetery. When the quarry 
was first reclaimed in 1973, the presence of zinc, sulphate and copper contamination above 
ICRCL trigger values was unknown. The space was encapsulated using clay in 1998, 
seeded and planted with trees and shrubs to create nearly 5,000 burial plots (Hesselberth, 
2003). Green space creation continued to be considered a by-product of efforts to address 
land use problems or the production of timber, with the emergent wider benefits not fully 
appreciated for many years.
The introduction of the Control of Pollution Act in 1974 and a better understanding of 
health risks from pollution in the environment led to a growing awareness of the long-term 
health impacts from human exposure to contaminants. The government approach was to 
offer local authorities financial assistance, equip them with legislative powers and 
effectively enable them to acquire and reclaim sites. At the end of the 1970’s, the 
publication of the ICRCL guidelines helped to focus attention on land quality and chemical 
parameters and standards were raised.
3.2 s -  Frameworks, grants and legislation
In the UK, many formerly derelict industrial sites such as collieries and mines have become 
greenspace, some by virtue of natural re-vegetation, others such as Silksworth Colliery, by 
design (Cass, 2003). Multidisciplinary research initiatives supported reclamation projects, 
for example steep slopes were common topographical features and geotextiles were used to
Comment [g9]: KB this section could 
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establish vegetation. Cover systems generally involved putting a layer of inert material over 
the contamination, followed by vegetation (Table 2). In the 1980’s, it was proven that 
geotextiles could help vegetation establish, reduce erosion and enhance vegetation 
effectiveness (Rickson, 2003). Nature conservation principles were used to restore a former 
colliery of 55 ha at Bold Moss. St Helens Forest Park was restored through the Changing 
Places Programme, run by Groundwork UK. Successful delivery of the project led to the 
creation of a range of habitats including scrub, heath and wetland (Ling, 2000).
Significant progress was made during the 1980’s to prevent derelict land arising, this 
culminated in 1989 when the UK government broadened policies to prevent and treat 
derelict land (Hesselberth, 2003). Whilst the amount of urban greenspace however, 
continued to decrease. For example, 1000 ha of greenspace were lost between 1989 and 
1999 in London alone, despite impetus in the political arena to slow the decline (Authority,
2005).
New technologies emerged in the 1980’s. The United States Environmental Protection 
Agency (USEPA) developed two soil washing systems, volume reduction unit and mobile 
soil washing system, both using chemical extraction (Dermont et al., 2008). Soil washing 
based on physical separation became established in Northern Europe during the mid 1980’s 
Dixon et al (Dixon, 2007) explained that soil washing is suitable for sites such as those 
which are typically contaminated with PCB’s and PAH’s, for example former gas works 
(Table 1). Despite research into other remediation techniques the use of dig-and-dump and 
containment were used repeatedly at sites such as the former industrial areas in north 
England. Norwood Coke Works in Gateshead, Tyne and Wear closed in the 1980’s, 
remediation followed (1983-1990). Phenols, toluenes, lead, arsenic, sulphides and sulphates 
were contained on site using a 1.5 meter layer of clay. The site is one of four reclaimed to 
host the National Garden Festival and was funded through the Derelict Land Grant to create 
a 81 ha reclaimed site, south of the River Tyne (Poremba, 2003).
A better understanding of the practicalities involved in the creation of greenspace on 
brownfield sites developed and vegetation of former colliery sites demonstrated how 
effective low cost remediation could deliver benefits, initiating the reclamation process, 
despite long time-scales involved. Guidance produced in the 1980’s recommended using 
readily available materials and machinery to reclaim sites. Dutton and Bradshaw (Dutton, 
1982) suggested spreading farmyard manure using a plough or disc harrow as a bulky 
organic soil amendment to physically ameliorate derelict land and raise soil nutrient status. 
However, unless such mediums were rotted, they were deemed to be potentially toxic and 
rarely available in sufficient quantities in urban areas. The benefits of creating greenspace 
on such sites included stabilisation of exposed soil and the low costs of remediation, these 
benefits helped to attract a new range of organisations, some of whom were seeking to 
manage sites for the local community.
A partnership approach to reclamation emerged during the 1980’s, partly because of 
funding opportunities created through grant systems, partly because of an increased interest 
from the third sector, community groups and volunteers. The first site to be part of the 
revitalisation of Burry Port Harbour was the former Ministry of Defence site at Pembury, 
Wales. The work at Bury Port marked the start of a rolling programme of reclamation, 
which led to the creation of the Millennium Coastal Park, which extends from Loughor 
Estuary to Pembury County Park. The site was contaminated from a range of former uses 
and in 1980 work started to address contamination left behind from iron forges, tinplate and 
coal industry. Part of the site was capped using pulverised fuel ash and soils were blended
9
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with digested sludge, creating a fertiliser to support tree growth in Bury Port Community 
Woodlands. Other treatments were used, including silt from Bury Port Harbour, which was 
spread over contaminated areas of the former Camarthen Bay Power Station, to help create 
the park. The site was remediated to a variety of end uses; green infrastructure served as a 
catalyst for regeneration and tourism (Holmes, 2003) with cycle trails, golf course and 200 
ha of land for forestry, it is an example of how partnership and the sustainable reuse of 
materials, can transform an industrial wasteland (Holmes, 2003).
The UK Groundwork Trust was set up in 1981 (known as 'Groundwork') by the then 
environment minister Michael Heseltine, who launched the organisation in St Helens, 
reflecting iimovative restoration activity in North West England. Success and continued 
expansion led to the Trust going national by 1984. Groundwork brought together public, 
private and the third sector. One of their focus areas was to ensure underused land realised 
its full potential by making waste land productive (Groundwork Trust., 2009).
The debate around sustainable remediation was a tiny fragment of the wider global 
sustainability debate, which emerged when the concept of sustainable development was put 
before the international community at the 1987 World Summit. The concept triggered 
governments to question the direction of future development. The definition of Sustainable 
Development followed in 1988 and National UK drivers emerged. Incidents such as a 
methane gas explosion in 1986 at Luscoe in Derbyshire, drove research and policy 
improvements (Nathanial, 2004) and changes to working practice were spurred on, in a bid 
to improve scientific understanding and delivery of reclamation (Nathanial, 2004). In 1983, 
the US National Resource Council formalised their human health risk assessment, 
providing a decision making framework which included remediation and restoration 
projects (the UK didn’t follow suit until 2004, when the Environment Agency published 
guidance on risk based assessment). Other policy drivers at the time include grants for 
remediation work and new international commitments. The Derelict Land Act (1982) 
made grants available through the Department of the Environment, to specifically improve 
or reclaim land, or to bring land into productive use. A considerable percentage of the 
reclamation projects undertaken in the UK were funded through the derelict land grant 
(Wilson, 2003). However, the degree to which projects were sustainable started to be 
considered and continues (Clayton, 2009: Mell, 2009).
The legislative framework for contaminated land expanded during the 1980’s. In the UK 
the Building Regulations 1985 and the Occupiers Liability Acts (1957 and) 1984 relate to 
contaminated land (Luo et al., 2009). Environmental protection regulations emerged, 
including The Collection and Disposal of Waste Regulations (1988) Control of Pollution 
Act (1999) and the Water Act (1989). The House of Commons Environment Committee 
published reports on contaminated land and toxic waste in 1989 (Dixon, 2007).
Local authorities were encouraged to regenerate derelict land with a focus on economic 
benefits. By the 1980’s, the creation of greenspace to increase the value of the surrounding 
land was helping to initiate the restoration of former industrial sites (Hesselberth, 2003). 
Typical benefits, included recreation, wildlife habitat and space to use for education 
purposes (Lafortezza) are still commonly recognised. However, guidance and practitioner 
manuals produced during the 1980’s frequently regarded the creation of greenspace as an 
‘intermediate phase’ in the site restoration process (Dutton, 1982) rather than as a means to 
secure the benefits in their own right. The integrity of greenspace creation as a widely 
accepted final end use for brownfield, derelict and contaminated sites emerged much later, 
towards the end of the millennium.
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3.3 1990’s - Land use battles and partnerships: greenspace versus redevelopment
In 1991, two years after establishing the RDA’s, the government set contaminated land 
targets which helped drive land reclamation projects and improve the working 
arrangements between the Local Authority Land Reclamation teams and RDA’s. The new 
targets resulted in reclamation funding and projects which tended to focus on hard end and 
economic outputs, such as housing development, competing with incentives for greenspace 
creation. Until 1991, the Derelict Land Grant was the dominant economic driver for 
regeneration of derelict sites in the UK, focusing on regeneration for hard end uses 
(Hesselberth, 2003; Ling, 2000). In 1997 the Cornwall Land Reclamation Strategy was 
launched, demonstrating that soft end land use, such as open space amenity woodland, can 
be a catalyst for economic regeneration. Between 1997 and 2001, thirty sites were 
reclaimed in Cornwall. The programme cost around £3 million per year and marked a move 
away from 100% derelict land grants and a move towards a strategic partnership delivery 
approach to large scale programmes. The experience developed through the delivery of the 
programme and similar schemes including Millennium Coastal Park in South Wales, 
demonstrated how soft end use could deliver environmental benefit and positive social 
return (Holmes, 2003; Wilson, 2003).
The annual reported loss of green space in urban areas reached a peak at the end of the 
1990’s as work to monitor loss and initiatives to address the decline, started in the 1980’s, 
began to take effect. From 1988 to 1993, nearly 20% of derelict brownfield sites in Britain 
were converted into green spaces (De Sousa, 2003). The reuse of brownfield sites rose; in 
London the average loss of green-space slowed, from around 100 ha per year between 1989 
and 1999, to around 60 ha per year between 2000- 2005 (Authority, 2005). According to 
Wu (Wu, 2008) a landscape ecology approach to urban studies started to emerge in the 
1990’s. Ideas around heterogeneity, scale and patch dynamics influenced ecology and 
environmental science contributed to an increased value being placed upon greenspace.
The wider outputs and benefits of regeneration were also being observed, for example
community cohesion and wellbeing (O'Brien, 2007). In Canada, Parliament Square in [ comment [gio]: k b  expand
Toronto opened in 1995, providing 0.5 ha of greenspace recreation purposes. The land was
formerly a brownfield site; a railway corridor, tar paper dripping facility and coal
gasification plant. Leslie Street Spit was a Take-fill’ brownfield site in Toronto where 471
ha of urban wilderness was created on land consisting of dredged spoils and disposal
materials including earth, brick, asphalt and rubble. The site received Urban Wilderness
status in 1989 and the ecological habitat created became useful for recreation purpose (De
Sousa, 2003). A boarder understanding of the practicalities of reclamation; a deeper
understanding of the environmental, social and economic reasons for reclamation of
greenspace continued to emerge (O'Brien, 2007).
During the late 1990’s research increased as a wider awareness of the potential use of 
phytoremediation in land remediation grew (Raskin, 1997) (Table 1). The extent to which 
plants may be able to remediate and reclaim sites in a more sustainable manner was 
encourages as the technique tends to be a comparatively low cost, flexible, soft-end 
approach, producing comparatively low volumes of material requiring final disposal. Plants 
are harvested, burnt and taken to landfill sites. A technique known as phytoextraction 
involves growing specific plants to reduce the contamination concentrations or break the 
pathway between contamination and receptors. Between 1995 and 1997 there was a
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significant international research interest into the technique, including field trials to remove 
radon nuclides fi"om areas in the vicinity of the Chernobyl nuclear reactor, in the former 
Ukrane. Trials were also undertaken to remove lead from soils in the US (Raskin, 1997).
By virtue of their ability to minimise the quantity of waste and volume of secondary 
products researchers were interested to see how plants could improve soil quality and 
reduce contamination. Researchers investigated the prqductivity^f Gray^irch (Betula 
populifolia) at a forested brownfield site in New Jersey, America. The site, a former railway 
yard called ‘Liberty State Park’, was abandoned for 34 years. Soils were contaminated with 
arsenic, chromium, lead, zinc, vanadium above ambient soil concentrations. Work by 
(Gallagher, 2008) indicated that plant production on urban brownfield sites is impaired by 
metals in the soil, furthermore it was recommended that site managers use a chelating agent 
or organic soil amendment to reduce mobile fractions of total metal load, to improve 
productivity and ecosystem function (Gallagher, 2008).
The 1990’s saw an upsurge in reclamation activity. Researchers were increasingly looking 
to develop new technologies that would help remediation and the trend was evident, both in 
the emergence of a number of new journals and the focus of research. In 1992, the first 
edition of the Ecological Engineering Journal was produced. The Land Contamination and 
Reclamation Journal followed a year later, covering a range of topic including risk 
assessment, investigation, containment systems, treatment technologies, natural attenuation, 
monitoring, legislation, policy and communication (EPP Publications, 2008).
The British Urban Regeneration Association formed in 1990, seeking to provide a forum 
for the exchange of ideas, experience and information for the emerging regeneration sector. 
Concerns about the continued loss of green-space prompted research highlighted in the 
1996 report ‘The Post-Industrial Landscape’. In a bid to slow the rate of decline of the 
amount of green space the Land Restoration Trust (LRT) was created (Land Restoration 
Trust, 2004), their remit was to improve the quality of life for communities in England by 
tackling post-industrial dereliction. Public open green spaces were recognised as 
‘community assets’ by organisations including English Nature (Stubbs, 2008), the need to 
include greenspace in spatial planning, provide for greenspace management (Stubbs, 2008) 
and consider greenspace from the planning phase emerged (CABE, 2006).
Considerable activity on the cusp of a new millennium helped to pave the way for the 
reclamation industry as we now know it. In 1999 the Urban Parks Forum was established. 
CL-.AIRE (Contaminated Land: Applications In Real Environments) formed the same year. 
In 1990, the UK Environment Protection Act (EPA) had set out regulations for land 
registers listing all potentially dangerous sites based on their historic use (Dixon, 2007), 
basic information was collated. The registers were not published because of resistance from 
industry and concerns regarding land blight. However remediation activity continued and 
an increased range of remediation technologies available to practitioners prompted the 
Environment Agency to produce a guidance on selecting appropriate remediation 
techniques (Postle, 1999). In 1996, the UK government undertook a full scale review of 
treatment technologies for remediation led by the Royal Commission on pollution (Evans, 
2001).
Comment [g ll] :  KB you need to wea' 
case studies in more, not just to make 
particular points.
Urban regeneration was boosted in 1995 when the Labour Government focused policy on 
sustainable development and brownfield regeneration. To trigger urban regeneration and 
construction on brownfield sites (Dixon, 2007) the 1995 Environment Act (s57) was 
inserted as Part HA into the EPA. On a larger scale, the impact of European legislation to
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restrict the volume of material going to landfill, prompted the development and application 
of new technologies (CLiAIRE, 2006) such as thermal desorption and soil vapour 
extraction (Table 1).
3.4 2000’s - Global Influence, European Innovation, National Integration
New approaches to restore land emerged at the start of the millennium. Approaches which 
sought to compliment natural processes and encourage self sustaining landscapes emerged, 
alongside technologies such as bioremediation and phytoremediation, examples include the 
restoration of colliery spoil at Silver Hill in Nottingham in 2004 (Jim, 2004). Here, loose 
tipped soil forming material was deposited, followed by planting with broadleaf and 
coniferous trees, to compliment existing semi-mature woodland and create 85 ha of 
community woodlands. Silver Hill is one of seven community woodlands on restored 
colliery spoil heaps (Moffat, 2007) (Table 3).
Natural approaches to regeneration were highlighted during the International Conference 
on Multi-functional Landscapes in 2000 (Ling, 2000). The Manchester Model and the 
Northern Way Strategy are considered to be examples of best practice in post-war 
regeneration (Dixon, 2007). The issues associated with practical delivery of greening 
brownfield sites are epitomised by the clean up operation undertaken to prepare the London 
Olympic site for handover to construction companies for the 2012 Olympics (Hellings, 
2009). Remediation of the London 2012 Olympic site proved to be exemplary; a range of 
techniques were used to ensure that less than ten percent of material went to landfill, 
innovative approaches were used and the regulators were present on site daily during the 
works. The site is a show case that demonstrates the potential for future remediation to be 
more sustainable. The legacy of the Olympics was designed to provide greenspace in 
former industrial parts of east London; the Olympic Park. However, few remediation 
projects in the UK, if any, could match London 2012 Olympics in terms of political 
pressure, budget, expertise and international scrutiny.
A large collaborative research programme was launched in 2001. The Bioremediation 
LINK Programme aimed to provide industry with bioscience applications to clean up land, 
air and water and included twelve projects which received £5m from 2001 to 2009. 
Research included techniques using plants and microbes, including applications for 
phytoremediation, to remediate substances such as polyaromatic hydrocarbons (PAH), 
cyanide and arable sludge’s. Best practice advice sheets were produced and regulations 
were streamlined as a result (CLAIRE, 2009). Research led to advances in the treatment 
and remediation of brownfield sites using stabilisation and solidification, this included the 
development of innovative binders such as compost and zeolite (Al-Tabbaa., 2005).
The effect of remediation technologies on some important soil properties are presented by 
Moffat and Hutchings (Moffat, 2007) (Table 3). In addition, the principles of landscape 
ecology and tools for landscape planning were being applied to brownfield rehabilitation at 
this time (Lafortezza, 2004). Prior to 1986, planting on landfills was discouraged. 
Experiments established in the early 1990’s considered tree planting on containment 
landfill in the UK and the establishment and performance of woodland tree species 
(Moffat, 2008; Putwain, 2003). By 2008 the establishment of vegetation was considered to 
be an important part of restoring landfills in most parts of the world (Moffat, 2008).
13
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Turning landfill sites to greenspace has created community resources in many urban and 
peri-urban areas, such as Ingreboume Hill community woodland in east London (Mell, 
2009).
As political awareness of the benefits of regeneration continued to increase, the drivers for 
research reciprocated; the volume of research into land remediation showed an aimual peak 
in 2007 (ISI Web of Knowledge). Drivers for integrated and sustainable land remediation, 
such as the 2003 UK government’s Sustainable Communities Plan aimed to improve the 
sustainability of the regeneration process (CL; AIRE, 2009) and the techniques available for 
remediation continued to increased in the early 2000’s, prompted by industry, seeking 
practical techniques to regenerate sites and improve aesthetic appearance using vegetation. 
A four stage process for effective re-vegetation of abandoned ash disposal sites was 
developed by (Haynes, 2009) and modem projects were taking a more multidisciplinary 
and integrated management approach (Berger, 2008; Hutchings, 2009). The selection of 
bio-indicators was proposed as an approach to monitor regeneration of contaminated land, 
as exposure of chemicals and their effects can both be used to evaluate ecosystem damage 
and recovery, following remediation and restoration (Berger, 2008).
After 2000, new regeneration techniques were developed, there was an increase in 
applications which combine techniques the long-term success of greenspace on former 
brownfield sites was increasingly considered. Applications of special purpose composts, 
fertilisers and liming techniques bolstered the overall range available. Typical reclamation 
techniques include loose tipping (Moffat, 2007), cover systems, cultivation (Foot, 2006; 
Sinnett, 2006) and chemical oxidisation (Ruzicka, 2003). Organic amendments (Kilbride, 
2006) have increased in popularity in recent years (Bell, 2002) (Table 3).
Table 3. Reclamation techniques 2000’s
Reclamation
technique
Loose tipping
Cover System
Technique involves
Loose tipped soil forming material is 
deposited.
Around 0.5m deep for greenspace 
purposes and 1-2 m for subsequent 
tree planting.
Cover Systems involve putting a 
layer of inert material over 
contaminated sites followed by 
vegetation. Geotextiles are proven to 
help vegetation establish (Rickson, 
2003)
Pre 1986 planting on landfills was
Technique
Emerged
Mid 2000’s
Techniques 
used in the 
UK today
X
Early 1980’s X
Case Study / Reference
example
Silver Hill. (Moffat,
Reclamation 2007)
undertaken circa
2004. PC Internal
Document
Re-vegetation of (Silverhill
colliery spoil in Managemen
Nottingham. t Plan)
Thames Chase, {Moffat,
East London 2008 b
(Mell, 2009) #83}
A landfill cover
system was used
at a controlled
landfill, located
in the
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Cultivation
Deep
Cultivation
Chemical
Oxidisation
Organic
Amendments
Soil
Remediation 
Using Special 
Purpose 
Composts
Fertilisers and 
Liming
Application of
polyacrylate
polymer
prevented. The establishment of 
vegetation is now deemed an 
important part of restoration for 
landfills in most parts of the world 
Moffat et a/.(Moffat, 2008; Bell, 
2002; Businelli, 2009)
Cultivation is undertaken during the 
restoration phase.
Cultivation helps to enable plants to 
establish where compaction has 
occurred. Multiple benefits.
Sites where compaction has occurred 
(despite efforts to avoid compaction 
by loose tipping). Deep cultivation is 
the most effective technique to help 
plants establish on site.
A rapid technique where chemical 
oxidisation reduces the toxicity of the 
contaminant or increased the stability 
of the material.
The addition of organic amendments 
to cover materials assists with 
reclamation. For example, Biopelletts 
(dried sewage sludge) as used at 
Hawthorn Colliery and Cokeworks 
reclamation (Newell Price, 2003)
Composted waste can improve the 
structure and fertility of restored sites 
and tree performance.
Materials are added to improve the 
quality, fertility and balance the pH 
of the soil.
The Bending X 
and Moffat 
method of 
total
cultivation
was
developed in 
1997 (Foot,
2003)
X
Late 1990’s X
Early 2000’s 
(?)
X
X
X
municipality of 
Perugia, Italy as 
part of a heavy 
metal research 
project
(Businelli, 2009)
Total Cultivation 
was used on 
Winnerton, 
Imminham and 
Carnaby landfills 
in Humberside 
(Foot, 2003)
(Foot, 2006)
Composts and 
sludges were 
added to a paper 
mill site, 
described by 
Burger et, al 
(2008) to reclaim 
soils damaged by 
acidic soil 
washing.
(Berger, 2008) 
Winnerton, 
Imminham and 
Carnaby landfills 
in Humberside, 
described by 
Foot et al. (Foot, 
2003)
Sewage sludge 
was used at 
Millenium Park 
(Holmes, 2003)
(Sinnett,
2006)
(Ruzicka,
2003)
(Kilbride,
2006)
(Berger,
2008)
(Foot, 2003)
(Bell, 2002)
(De
Varennes,
2005)
*Cost Estimates from CLAIRE (2008) (CLAIRE, 2006) 
X Technique is available for use in the UK.
Table 3. Reclamation techniques
Reclamation techniques progressed significantly after 2000, as special purpose composts, 
fertilisers, liming, cultivation and loose tipping techniques were developed, refined and 
applied in the field. Thermal treatments to remediate soils had tended to be used ex-situ 
before 2000 (Table 2). However, the use of in-situ thermal desorption to remove organic
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contaminants increased after 2000 and is a particularly useful technique to remove toxic 
organic contaminants and volatilise heavy metals, including mercury. There are issues 
associated with high moisture content in certain soils, such as clays (Nathanial, 2004) and 
energy efficiencies from the avoidance of transporting the materials off site can be off-set 
by the requirement to dry wet soils. However; the use of techniques other than dig-and- 
dump in the UK can be considered as a sign of progress towards embracing a wider range 
of technologies.
A report produced in 2002 by the Urban Greenspaces Taskforce included an analysis of the 
decline in greenspace management and quality of green space and led to a new England- 
only national agency, ‘CabeSpace’. The organisation focuses on open space in towns and 
cities and has produced guidance, including Hallmarks of a Sustainable City (CABE,
2006). In addition to the creation of new organisations, existing Government organisations 
and those with a remit to deliver public benefits considered their role in the land 
regeneration in the late 1990’s. The UK government looked to the major landowners to 
help meet targets to prevent loss of greenspace; to bring land into active use and help with 
regeneration. In 2004, the Forestry Commission, responsible for managing four percent of 
land in the UK, commenced research and practice into land regeneration and urban 
greening. The move reflected the need for specific research and development of best 
practice advice to support the growing profile of regeneration in the UK. The role of the 
Forestry Commission, in helping to develop and deliver sustainable forest management 
policy and practice, saw it well placed as an organisation to increase involvement in 
delivering government targets on reclamation and greenspace. Research into sustainable 
regeneration of derelict land, undertaken in tandem with land regeneration programmes 
such as Newlands and Thames Chase (Mell, 2009) informed best practice guidance. 
Experience of creating green space on brownfield sites was developed by the Forestry 
Commission and underpinned by delivery of successful restoration programmes (Forest 
Enterprise, 2004).
The Journal of Arboriculture, first published in 1975, changed its name to The 
Arboriculture & Urban Forestry Journal in 2005, reflecting research trends during the 
2000’s. The Land Regeneration Trust secured funding packages for the development of 
over 1500 ha of brownfield land, many with significant wildlife values (e.g. SSSI 
designation) between 2007 and 2008. Major land owners of contaminated sites such as 
British Coal Authority and the National Grid who were traditionally reliant on dig-and- 
dump trailed new techniques on a large scale. The National Grid considered bioremediation 
to be the most widely applied technology in their gasworks remediation programme (Smith, 
2009).
The USEPA is considering how to remediate contaminated soils in-situ, the Office of 
Research and Development (ORD) is evaluating innovative cleanup technologies, such as 
treatment caps which simultaneously contain and remediate (Olexsey, 2006). Containment 
cover systems range from a thin covering of topsoil to multi-membrane layers with 
sophisticated gas treatment engineering (Nathanial, 2004). The popularity of cover systems, 
horizontal and vertical containment barriers continues at the time of writing.
The UK Government Urban White Paper, produced in 2000, set a national focus on 
brownfield redevelopment. Some developers saw the drive for brownfield redevelopment 
as an opportunity for urban regeneration. Practitioners who had been awaiting target values 
for land remediation since the 1980’s welcomed the circular of target soil values for
\\homes.surre}’Mc.uk\Home\.System\Desktop\Final to Pdf_Revised Tracked Thesis Post Viva 29072013 GEAWol I I  _Six Month  ^^
Reports\06 month reportMst Six Month Report Appendix_ H istoric Applications Paper GEA 05.08.09 v3.2.doc
remediation purposes released by the Dutch Institute of Public Health and the Environment 
in 2000. The range of techniques being applied across Europe was increasing, in response 
to demands for regeneration of brownfield sites to be sustainable (Thornton, 2007). 
However, (Lafortezza, 2004) noted that in development of a model in Southern Italy, clean 
up of brownfield sites usually involved the technology of excavation and disposal of soil 
and sludge. A reliance on dig and dump continued despite the increased availability of other 
techniques. The 2003 UK Sustainable Communities Plan further highlighted the 
significance of brownfield policy and the importance of regeneration (Dixon, 2007). The 
Plan triggered work on green infrastructure and regeneration at sites such as the Thames 
Gateway in London.
By 2005, the political profile of greenspace, brownfield sites and the countryside had 
increased, underpinned by a number of initiatives such as regeneration of a former paper 
manufacturing site near Dover in Kent. The reclamation of the site, known as Buckland 
Mill, included reclamation of 3.9 hectares of brownfield land and restoration of River Dour 
with the creation of new wildlife habitats (Authority, 2005). English Partnerships became 
the government advisor on brownfield land and started to advocate sustainable remediation 
practices. When Planning Policy Statement 1 was released, it set out how sustainable 
development would be delivered through the planning system (Dixon, 2007), ‘Choosing 
Health’ and the ‘Physical Activity Plan’ were published by the UK Government the same 
year. The profile of greenspace, countryside and physical activity increased significantly. In 
April 2006, the Department of Trade and Industry (DTI) launched the ‘Sustainable 
Production and Consumption (SPC) Strategy’ which covered waste treatment, waste 
management and pollution control. The SPC Strategy was significant, since it referred to 
land assessment and remediation as a ‘growing market worth £1 billion to the UK 
economy’(CL: AIRE, 2006).
A number of interlocking legislative regimes regulated contaminated land in the UK (Luo 
et al., 2009) even up to 2009. From 2005 to 2010, European legislation aimed at increasing 
the sustainability of the remediation process and techniques prompted a shift in the types of 
approach favoured. Organisations including EuroDemo, the Network for Industrially 
Contaminated Land in Europe and SuRF UK produced guidance on sustainable 
remediation (Clayton, 2009). Industry was reported to be starting to make more frequent 
use of in-situ methods to remediate sites, rather than relying on dig and dump (Clayton, 
2009).
4. Future
4.1 Integration -  Partnership, Strategic Planning and Multi-stakeholder benefits
There is an increasing number of sustainable drivers pushing the UK to adopt a more 
sustainable approach to land reclamation (Dixon, 2007), such as increasing landfill tax, 
waste regulations, climate change, rising fuel costs and government focus on creating 
sustainable communities. There has been an increase in the use of in-situ treatments and 
greenspace creation. (Eccles, 2009) reported that although a full range of remediation 
methods are being used, there is a tendency for UK practitioners to limit the application of 
lesser known techniques to the larger sites; where there is more space to undertake 
operations, where there is no or low risk to groundwater and/ or where high concentrations
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of contaminants are present. The reasons for limited applications include the fact that 
treated soils were still perceived as waste. In time, the UK strategy to divert soils from 
landfill has the potential to address this issue.
Approaches developed in America are increasingly being offered by UK professionals and 
the range of techniques continues to increase. For example, in situ vitrification techniques 
using plasma technology became available in 2004. Bioremediation has become common 
practice to treat organic compounds such as diesel range organics and the smaller 
polyaromatic hydrocarbons. There are signs that the use of electro-kinesis is emerging, 
although it is not a commonly used remediation technique in the UK. The suitability of the 
technique for the creation of greenspace is debatable and soils require mixing after 
remediation to encourage the dissipation of negative charge, which can hinder plant growth 
(CL;AIRE, 2009).
The impact of increasing urban population on the social demand for urban greenspace was 
noted by Choumert and Salanié (Choumert, 2008). It is likely that the social demand for 
urban greenspace will mirror trends in rural to urban migration, estimates suggest the rural 
population in 2020 could be 3.2 million people, lower than the urban population of 4.2 
million (Wu, 2008). Urban design and planning are considered to be two of the most 
important tools (and drivers) in creating liveable urban environments (Kaplan 2003) 
although they tend to focus on built structures, overlooking the potential benefits from 
greenspace creation.
The mixed industrial site in Stratford, East London was chosen as the site of the London 
2012 Olympic Village and Park. The Olympic Development Authority took possession of 
the site in July 2007 and work to prepare the ground for handover to contractors involved a 
suite of technologies to remediate land to a satisfactory level for human health. The 
operation involved setting up a soil hospital. Between 2007 and 2008 practitioners treated 
some 815,000 m  ^of material on site, contaminated with heavy metals, TPH organics, PAH 
organics and Chlorine Hydroearbons on clay alluvium soils (Hellings, 2009). The range of 
techniques involved included soil washing to treat 323 k m ,^ bioremediation to treat 18 k 
m ,^ chemical stabilisation to treat 49 k m .^ An additional 22 k m  ^of soils were sorted to 
separate out and treat Japanese Knotweed and 82 k m  ^of material underwent complex 
sorting. Work to prepare the site for the Olympics, at a cost around £0.5 billion will revive 
the area, its waterways and leave a positive legacy (Hellings, 2009).
Developers and other stakeholders are increasingly working in partnerships which profit 
from their investments. The restoration of Paddington Waterside Development for example, 
delivered through the Paddington Waterside Partnership (Dixon, 2007) shows how 
incentives which bring partners to the table can create a positive feedback loop (Figure 3).
Partnership
Reinvestment Investment
REGENERATION
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Restoration
Figure 3. The Regeneration Positive Feedback Loop
Brownfield to greenspace remediation can solve multiple combinations of the current 
research objectives, such as mixed contaminants, helping to mitigate against climate 
change, encouraging social equity and public participation, as indicated by the case studies 
(Table 1 and 2) (CL: AIRE, 2006). In 2009, CABE published two years of research into 
sustainable cities ‘Hallmarks of a sustainable city’ (Brown, 2009). The report suggested 
that government and the third sector should respond proactively to climate change by 
addressing urban greening, monitoring and creating sustainable neighbourhoods and that 
DEFRA run a funding programme to promote urban greenways and green infrastructure. 
The wider benefits of creating greenspace, such as a potential decrease in temperature in 
urban areas of around four degrees centigrade, for every ten percent increase in tree cover 
(Brown, 2009) is informing policy. CABE suggested celebrations for the 2012 Queen’s 
Jubilee be commemorated with the opening of green infrastructure in every major 
conurbation (Brown, 2009).
Policy drivers at national UK and international level will steer the use of future remediation 
technologies, including cost-effective methods for site remediation and integrated 
technologies. The US Sustainable Remediation forum scheduled the publication of their 
white paper on Sustainable Remediation for 2009. SuRF UK scheduled the development of 
a sustainable remediation framework during 2009 (CL:AIRE, 2009). At a European level, 
the Network for Industrial Contaminated Land in Europe were working on a position paper 
during 2009, such efforts signify progress, considering the cyclic historic trends in the 
international brownfield sustainability movement; the concept and the development of an 
indicator framework for regenerating sites is a step forward, described by (Thornton, 2007). Comment [gl2]: KD chew this over 
whats the story?
4.2 Can Past Trends Help?
When the UK adopted a preventative approach to contamination in the 1970’s a paradigm 
shift occurred. Phytoremedation was in its infancy, it was dig-and-dump that emerged and 
proceeded to dominate the remediation scene. With each proceeding decade, a new suite of 
techniques evolved, each seeking to offer more sustainable, effective solution at improved 
cost-beneftt to the problem of brownfield land. In practice, dig-and-dump continued to 
dominate. During the 1980’s, bioremediation, chemical extraction and off site 
encapsulation emerged, whilst new reclamation approaches including cover systems and 
loose tipping were developed. With the arrival of the I990’s the range of new remediation 
options increased significantly; bioreactors, windrows, degradation, soil vapour extraction 
and biosparging, thermal desporption, dual phase extraction and solidification/ stabilisation 
techniques emerged. Some new reclamation techniques ensued, by the late 1990’s there 
was increased interest and research into organic amendments and chemical oxidation. 
Sustainable regeneration requires legislative mechanisms and organisation, since they have 
previously taken longer to deliver and been more expensive than encapsulation and dig and 
dump.
Comment [gl3]: You stop too soon, 
where are you going with this para?
4.3 Future Solutions
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Despite attempts to include the principles of sustainable development into the process of 
land reclamation through the planning system; multi-million pound research programmes 
into more sustainable forms of remediation and reclamation; increasing gate charges to 
deter financial incentives from land filling contaminated material; changes to policy and 
legislation to reduce hazardous waste, the UK is yet to fully embrace the implementation of 
integrated restoration approaches, even past the millennium (CL:AIRE, 2009). Today, 
sustainable applications appear to be showcase examples, rather than the norm. A move to 
encourage greater application will require impetus from everyone involved in the sector. 
The reasons behind the government policy which encourages the redevelopment of 
brownfield land are important to prevent urban sprawl and development within the 
greenbelt. The current system overlooks the true economic value of both ecosystem 
services and community benefits (quality of life) provided by greenspace.
Despite the hurdles, the 2012 Olympics site demonstrates that sustainable remediation can 
succeed in the UK, given the resource. Furthermore, sites with mixed contaminants can be 
treated in alternative ways to dig-and-dump and integrated approach to regeneration 
increases the opportunities to deliver community benefits, as set out in the planning reports 
for the Communities and Local Government department:. The plans for the site of the 
London 2012 Olympics exemplify how green infrastructure can be planned on brownfield 
sites and include design features which encourage community cohesion by creating 
greenspace (Hellings, 2009).
Comment [gl4]: KD which part?
Waves of research continue, adding new options to the range of existing remediation and 
reclamation techniques, which can only help practitioners who are increasingly looking to 
use combinations of techniques to regenerate land on a site specific basis. The derelict land 
grant was successful in delivering a significant number of large scale remediation 
programmes and evidence suggests that through eeonomies of scale, large grants are 
required to fund remediation schemes and trigger regeneration over a whole region by 
offering financial incentives to create greenspace on brownfield sites, effectively driving 
forward UK urban regeneration.
5. Conclusion
Integrated remediation and reclamation approaches need further development, underpinned 
by best practice examples to encourage their use and application by practitioners. 
Organisations such as CL: AIRE could continue to encourage the use of lesser known 
techniques on smaller sites, by undertaking simultaneous multi-site remediation 
programmes. Such a programme could be taken one-step further by creating chains of 
greenspace.
Comment [gl5]: KD what about small 
sites?
Comment [gl6]: KD Hub and cluster 
model?
GA -  EA Online guidance September 
2008 note that in a Cluster project, 
specified sites share a temporary 
treatment facility known as a hub. 
Treated soils are returned 
to the cluster sites examples include 
Yorkshire and the Humber in 2008
Further research is needed to develop an effective way to encourage UK practitioners to let 
go of their comfort blankets and sever dependence on dig-and-dump. The move will need 
support from regulators and government. Although the technical expertise exists, there is a 
need for a new grant system, regulatory streamlining, tools to improve forward planning 
and co-ordination, to help facilitate such a move. A new grant system and a collaborative 
approach would maximise efficiencies, exemplified by the soil hospital used at the London 
Olympic site, hub and cluster models trailed by Yorkshire and the Humber, demonstration 
sites set up by CL:AIRE and publications which demonstrate the benefits of greenspace. 
Should the UK government seek to encourage a shift towards sustainable regeneration,
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further research into the role of greenspace creation on former brownfield sites and 
reclamation approaches, is required.
Research could help to ensure the greenspace on brownfield sites becomes an integrated 
concept with spatial planning, however, a long-term move away from reliance on the 
planning system and policy drivers for brownfield remediation may prove more fruitful. 
The prolonged absence of integrated practice will sustain the trends described in this paper; 
derelict or contaminated sites will continue to be subject to development, overlooking 
opportunities for other land-uses, such as greenspace. Large scale use of new techniques is 
required, validated through the use of monitoring and evaluation from start to finish, as 
advocated by government. Creating greenspace on brownfield sites will lever a plethora of 
benefits, such as making the UK more robust to future changes in climate and facilitate 
community cohesion.
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Appendix 3 Requirements of the Industrial Partner
The Forestry Commission has clearly stated its mission is to:
“Protect and expand Britain’s forests and woodlands and increase their
value to society and the environment”.
(Forestry Commission, 2009)
The overall area of landholdings managed by the FC accounts for around a 
quarter of England’s two billion trees, over 204,000 hectares of woodland. 
England's woodlands have increased by nearly 70% over the last 75 years, and 
now accounts for over eight percent of the land area (2007 figures). The overall 
area of landholdings managed by the FC accounts for around a quarter of 
England’s two billion trees, over 204,000 hectares of woodland. England's 
woodlands have increased by nearly 70% over the last 75 years, and now 
accounts for over eight percent of the land area (2007 figures).
The management of the FC estate is paid for, in part, through public funding, 
therefore the land in the FC estate is managed to deliver economic, environmental 
and social benefits (Commission, 2004). For example, from 1999 to 2007, the 
Forestry Commission created 7,452 hectares of new woodland. Further more, 
56,800 hectares of public access to existing woodland have been delivered within 
or adjacent to FC Social and Regeneration Priority Areas. Delivery of FC projects 
have enabled the reclamation of disused industrial land in South Yorkshire, 
Nottinghamshire, Manchester, Merseyside, and the Greater London area, to 
create community woodlands, now benefiting people living in local communities 
across the UK. Several Forestry Commission Districts have delivered successful 
land remediation programmes. Newlands is well documented, attracting support 
from North West Development Agency (NWDA) involving remediation and 
reclamation to community woodland on sites such as a former gasworks, landfill 
and derelict colliery.
The Forestry Commission is the single largest provider of countryside recreation in 
England, with over 100 million annual visits to FC woodlands. It also hosts 
internationally-acclaimed music concerts at seven sites, which attracts over
100,000 young people (less than 21 years of age), for many it is an introduction to 
the forest environment setting and natural arenas of woodland. Forest Concerts 
attract internationally acclaimed artists such as The National Philharmonic
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Orchestra and Paul Weller. The Forest Estate now contains over 2,500km of 
managed cycle trails, (the length of the Great Wall of China), other recreational 
credentials include routes for horse riding, all mobility access, sculpture trails and 
calorie counted health walks. A plethora of sustainable benefits encompass 
education programmes delivered through Forest Schools, recreation facilities and 
extensive areas of managed wildlife habitat, alongside an active forestry industry.
The active regeneration programme being delivered on FC land attracts funding 
from a range of government and private organisations remains active with a recent 
increasing move away from singular remediation project, towards land remediation 
programmes. The FC has sought to acquire brownfield land, to regenerate to 
greenspace to deliver public benefits, supporting the related objectives of the 
English Forestry. This has increased the landholdings in the FC estate and site 
acquisitions have helped to maintain the overall area of land managed by the FC, 
counterbalancing the ‘disposals programme’ which involves selling selected FC 
woodlands in the public estate, for a variety of reasons. Sites are selected for 
acquisition with the aid of the Public Benefit Recording System (PBRS) to 
maximise the outputs and the outcomes of selected projects.
The LRUG have supported the regeneration of brownfield sites to greenspace 
since the group was established in 2004. By providing technical advice on 
brownfield acquisition, remediation practice and reclamation to greenspace The 
LRUG Research Group provide analysis, advice and technical expertise from 
planning through to delivery and management of greenspace, supporting 
regeneration programmes.
Since the Forestry Commission is one of the UK’s major landowners and as a 
government department, it is actively contributing to targets to prevent loss of 
greenspace; to bring land into active use and to stimulate economic regeneration. 
Forest Research is an Executive Agency of the UK Forestry Commission. With 
extensive research experience. Forest Research formed the LRUG in 2004; the 
group is part of the Centre for Forestry and Climate Change (CFCC) which formed 
following restructure in 2009. As the UK’s leading research institution for forests, 
trees and woodland, the establishment of the group reflected the need for specific 
research and development of best practice advice, to compliment the growing 
profile of regeneration in the UK.
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The role of the Forestry Commission in helping to develop and deliver sustainable 
forest management policy and practice (Commission, 2004), saw it well placed as 
an organisation to increase involvement in delivering government targets on 
reclamation and greenspace. With land regeneration programmes, the 
Commission undertook research into sustainable regeneration of derelict land in 
rural, urban and peri-urban areas. The LRUG Research Group proceeded to 
undertake research which led to a broader understanding of sustainable land 
development; of urban greenspace creation on brownfield sites and contaminated 
land. By undertaking research in tandem with FC land regeneration programmes 
such as Newlands in North East England and Thames Chase Community Forest 
in East London, best practice developed through the delivery of successful 
regeneration projects.
Forest Research in seeking to deliver the goals of the CFCC, as outlined in the 
Forest Research corporate plan 2006-2011 (Forest Research, 2006). The vision 
Forest Research works to is
“to provide innovative and high quality research, development and 
scientific services for sustainable forestry and associated land uses”.
The research of the project will contribute to top level objectives, as follows;
■ To inform and support forestry’s contribution to the development and deliver 
of the policies of the UK government and the devolved administrations
■ To provide research, development and monitoring services relevant to UK 
forestry interests; to transfer knowledge actively and appropriately
The collaborative research of the EngD follows recommended delivery 
mechanisms for FR projects, including:
■ Act in partnership with other organisations where appropriate
■ In its operations, be efficient, cost-effective and commercially and 
environmentally aware
The LRUG Group are engaged with the research through the supervisory role of 
the Project Leader. This project must contribute to the work of the group by:
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■ Identifying problems associated with brownfield to greenspace creation
■ Developing options to improve the process
The research undertaken by the EngD will contribute to the wider work of the 
LRUG group. Brownfield land is an extensive problem in many areas of the UK, 
commonly associated with a downward spiral of degeneration and decline. Green 
space provides multiple benefits and can encourage investment in an area. 
Improving our understanding of how to balance engineering, environmental and 
social considerations for land regeneration will help improve future greenspace 
projects.
By contributing to the wider project work (“Monitoring and Evaluating the 
Contribution of England’s Trees, Woods and Forests to people’s Quality of Life”) 
which considers people’s engagement with local woodland, their quality of 
experience and the personal and social benefits derived, the EngD research will 
inform the technical process of land regeneration to green space and the decision­
making processes therein.
Potential case study sites are being considered, subject to discussions scheduled 
for autumn 2009. Sites at Newlands near Delamere in Cheshire, Thames Chase, 
East London are amongst those being explored. The research will contribute to 
knowledge about the process of creating green space on brownfield sites, the 
outputs of seeking to create such a site and the network of stakeholders engaged 
with the process and management.
Amongst other programmes, the LRUG Research Group make a critical 
contribution to FR regeneration projects by providing technical expertise and 
guidance on best practice techniques, management of regeneration projects, 
monitoring and evaluation and demonstrating public benefits (Moffat, 2007).
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Appendix 4 Academic Requirements
The supervisory group support the RE by providing technical expertise. Through 
regular contact and meetings, the LRUG, industrial and academic supervisors 
have supported the development of the EngD project for the first six months. This 
support network will continue to strengthen and facilitate development of the 
project, whilst confirming that the project is fulfilling academic requirements at 
regular intervals. The ‘Assessment and Progression Criteria’ in the Handbook for 
EngD Programme (Appendix 1, Section 4.4) sets out the criteria which Research 
Engineers must follow to be eligible for the award of the degree of Doctor of 
Engineering (Surrey, 2008).
In pursuit of the fulfilment of the academic criteria, the RE will undertake the steps
(a) to (f). Both (a) and (b) will be tested via the final viva voce, criteria (c) to (f) will 
be tested before the final viva (Box 2 Academic Requirements).
Academic Requirements
(a) Demonstrate evidence o f innovation and a contribution to knowledge via 
research into novel methods o f improving the environmental performance o f 
techno-social systems for providing or using goods or services, thereby 
contributing to more sustainable development. The test o f innovation and 
contribution will be equal to that required for the award o f Doctor o f Philosophy.
(b) Demonstrate an understanding o f the context o f the research: this must include 
the scientific context and, where appropriate, should include the commercial and 
social contexts.
The research project will demonstrate that an understanding o f the wider scientific 
context within which the research sits has been achieved. Where appropriate, the 
research project will be set alongside the social and commercial context.
(c) Demonstrate the ability to apply project management skills
This will be tested by the timely submission o f acceptable coursework and 
progress reports.
(d) Demonstrate the ability to present effectively their research work, both orally 
and in written reports (these abilities are tested by presenting at the annual
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Conference, by writing six-monthly progress reports and by passing the 
‘Communication Management’ module second).
(e) Demonstrate knowledge of the application of financial planning and control of 
engineering projects.
This will be tested in the ‘Financial Management’ module.
(f) Demonstrate the ability to work within and lead teams.
This will be tested by passing the ‘Advanced Leadership’ module. (Surrey,
2008)
Box 2 Academic Requirements
The following section sets out the academic criteria, how these will be achieved. 
The following section also describes the considerations associated with each 
requirement and those considerations which are beyond the scope of the research
(a) Demonstrate evidence of innovation and a contribution to knowledge via 
research into novel methods of improving the environmental performance of 
techno-social systems for providing or using goods or services, thereby 
contributing to more sustainable development (Surrey, 2008). The test of 
innovation and contribution will be equal to that required for the award o f Doctor of 
Philosophy.
The research will make a valuable contribution to knowledge in the field of 
environmental science and technology, by considering the sustainability of the 
land regeneration to greenspace process, to maximise the benefits realised and 
strengthen best practice in project delivery.
1.1.1 Process, sustainable development and multidisciplinary research
Land use management. Environmental Science and Sustainable Development are 
multidisciplinary subjects. By developing a new understanding of the process 
undertaken to create greenspace, opportunities to increase the sustainability of the 
process, land use management interface across a range of subjects. The RE will 
explore techniques and technologies to regenerate brownfield sites. Documenting, 
apprising and evaluating examples of the theoretical and practical application of
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the techniques is innovative research. The research is required for the reasons 
explained in this document and will inform future regeneration projects.
Research in this area has been called for from experts, including those in 
academia, and those working in the field of land regeneration and urban greening 
(Appendix 1).
1.1.2 Understanding what a Sustainable Land Reclamation Project is
In researching a sustainable framework for remediation, Clayton explained that 
professionals need to know what a sustainable land reclamation project is, 
maximise benefits and realise hidden costs (Clayton, 2009). Wedding noted that 
a common definition of sustainable development is an intangible ideal (Wedding,
2007) and Clayton highlighted there is a need to produce a definition of 
‘sustainable’ that is accepted universally. Whilst proposing a definition of 
sustainable brownfield regeneration, RESCUE called for discussion on the 
wording of terms related to brownfield specific sustainability and noted that at the 
time of writing (2007) there was no suitable indicator framework or sets of 
indicators for regenerating sites. The need for the European Commission to 
introduce a set of sustainable criteria, to guide funding to brownfield sites was 
highlighted by (Thornton et al., 2007).
Whilst this research will contribute to an improved understanding of what a 
sustainable framework for remediation is, it will not seek to deliver a universally 
accepted definition of ‘sustainable’ but will itself adopt an accepted definition. This 
research will contribute to a better understanding of what an indicator set may look 
like for the sustainable regeneration of brownfield to green space, it will not 
consider regeneration for the purpose of development or construction projects 
(hard-end use), unless they contribute to an integrated remediation strategy.
1.1.3 Green Infrastructure
Cabespace (CABE, 2006; CABE, 2009) called for green infrastructure to be 
created in urban environments to help prepare cities for both future changes to the 
environment and also the pressures experienced by communities living in urban 
areas. This research project will improve our understanding of how best set about 
creating such green infrastructure, where the green infrastructure is greenspace
41
and it is situated on brownfield sites. Alongside this, it will seek to maximise the 
benefits of creating green infrastructure.
Mell has considered the role of green infrastructure in promoting urban 
sustainability, posing the question, “is green infrastructure forcing people to 
consider land use issues, or avoid them”? (Mell, 2009). The research set out in 
this document will not seek to answer this question directly; it will go someway to 
considering what the role of green infrastructure is presently and what it could be 
in the future, where that green infrastructure is green space created on former 
brownfield sites. This research also has the potential to consider how the type of 
green space and the purposes it will serve will interface with the process of 
regeneration.
1.1.4 Technology and the process of greenspace creation
Since the new millennium, information and guidance has been produced to inform 
the selection of remediation treatments (Nathaniel, 2002). There is a need for an 
increased understanding of the environmental, economic and social impact of 
treated soils, highlighted by van Hees, to improve policy making, inform the 
selection of remediation treatments and help make remediation a more 
sustainable process (van Hees et al., 2008). After piloting innovative brownfield 
remediation technologies in Toronto, research by De Sousa showed that greening 
of brownfield sites in urban environments improves quality of life (De Sousa, 
2003). To help validate his research. De Sousa called for more research and data 
to be collected from similar greening projects. This research project will collate 
information from case studies sites, including land in Thames Chase Community 
Forest, East London.
In the context of the creation and provision of urban greenspace, Choumert and 
Salanié stated that policy makers require tools to enable them to ensure the cost 
efficiencies of urban greenspace are fully realised and accounted for (Choumert,
2008). Doick et al have called for brownfield greening objectives to be set out; 
such objectives would need to address the three dimensions of sustainability in a 
balanced manner (Environmental, social and economic). Furthermore, the authors 
stated that there is an absence of easily usable tools which integrate the aspects 
of sustainability (Doick, 2009). Such a tool would analyse the demands on 
greenspace and inform decisions.
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1.1.5 Strategic Drivers for the Research
The research will consider the policy drivers which support the creation of 
greenspace on brownfield sites, although it will not extend to evaluating policy 
drivers in detail as they are subject to change as a result of political emphasis. The 
most significant of these are noted (Appendix 1), since they frequently mark the 
starting point of the overall regeneration process.
In 1995, Labour Government policy focused attention sustainable development 
and brownfield regeneration, aiming to prompt urban regeneration and steady 
construction on green field sites. The focus was set to continue to 2010 (Dixon, 
2007). The Office of the Deputy Prime minister (ODPM) produced Planning Policy 
Statement 1 in 2005, setting out delivery of sustainable development through the 
planning system. The policy is overseen by Communities and Local Government, 
which replaced The ODPM in May 2006. In 2000 the UK Government launched 
the 'Urban White Paper'. National focus moved towards re-use of brownfield sites 
and away from development on green sites. The paper states that
‘we have also been allowing too many new houses to be built on greenfield 
sites...we have therefore set a national target that by 2008, 60% of new 
housing should be built on brownfield land’.
The Sustainable Production and Consumption Strategy was launched by the 
Department of Trade and Industry in 2006, the document included waste 
treatment, waste management and pollution control considerations. The SPC 
Strategy is significant since it recognises the national increase in land assessment 
and remediation and identified key pollution technologies in prevention; site 
investigation and monitoring; risk assessment/ management ((CL:AIRE), 2006).
The research project will not seek to answer calls to develop a conceptual model 
or explore links between the environment and physical activity (Kessel et al., 
2009), neither will the research consider the reasons that people use greenspace, 
such as physical distance, perceptions of use and access. Contributing to our 
understanding of the human health benefits of urban green space (or green 
infrastructure) is beyond the scope of this research.
1.1.6 Research Outputs
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The research outputs include the interim project reports and peer reviewed journal 
papers. The final output will consist of the research portfolio, which will include all 
interim reports and papers from the project and bridging documents which explain 
how research reports and papers fit together.
The research outcomes include an interdisciplinary understanding of the wider 
benefits of the process of creating greenspace on brownfield sites and 
opportunities to improve the sustainability of the process.
(b) Demonstrate an understanding o f the context of the research: this must include 
the scientific context and, where appropriate, should include the commercial and 
social contexts.
The research project will demonstrate that an understanding of the wider scientific 
context within which the research sits has been achieved. Where appropriate, the 
research project will be set alongside the social and commercial context.
This research will be set against a contextual framework of more than one 
discipline and more than one method; this is frequently known as multidisciplinary 
research. However, since three research disciplines, namely engineering, 
sociology and environmental science, have been integrated from the outset, this 
research is far more akin to transdisciplinary or interdisciplinary (Kessel et al.,
2009).
Several research disciplines set the context for this interdisciplinary research 
project. The ‘scientific framework' encompasses engineering technology and 
environmental science. A comprehensive analysis of the process of creating 
brownfield sites on greenspace will seek to document and analyse the sequence, 
constraints and opportunities created as a result of greenspace creation and 
technology used in regeneration.
The literature review for the EngD project commenced in March 2009 and set out 
to explore the following;
1. The historic development of the industry which led to the 
establishment of the framework within which regeneration presently 
operates. Including legislation, strategy, policy, regeneration
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methods, practice and future direction. This included a review of 
definitions of common terms use in regeneration literature;
2. The technologies used to remediate brownfield sites, when the 
techniques arose and a comparative review of the practical 
considerations associated with the use of each technique, such as 
cost, contaminant type, duration etc;
3. The techniques employed to remediate brownfield sites to green 
space, their development, applicability and application;
4. Regeneration practice and case study examples
The findings of the literature review of brownfield regeneration techniques and 
wider research findings have formed the basis for a draft paper, scheduled for 
internal review in October 2009 (Appendix 1).
The working title for the paper is ‘Brownfield to Greenspace: Historic Application of 
Remediation Techniques, Reclamation and Reflections for the Future’.
The literature review will continue as follows, to help set the context of the 
research further, covering the following areas:
■ A review of literature concerning the stages involved in the regeneration 
processes, including sub-process relationships, stakeholder involvement, 
management and key decision making gateways.
■ A preliminary review of documentation for the case study sites, to 
understand how stakeholder decision making influenced project delivery, 
site design and site use.
As the literature review progresses, social research methods such as evidence 
from semi-structured interviews with key parties involved in project delivery, will be 
compared to current best practice guidance for regeneration. The tools and 
techniques used by professionals to deliver regeneration projects, such as 
strategic planning, outcomes and project management will be explored.
The project is investigating an innovative approach to improve the process of 
brownfield regeneration to greenspace. Part of improving the process is likely to 
include making recommendations to maximise the benefits delivered through
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future projects and to increase the sustainability. These may include a more 
integrated or formal stakeholder engagement process or life cycle assessment of 
the reclamation techniques available.
In addition to the research project, assessment and progression criteria must be 
fulfilled for the RE to be eligible for the award of Doctor of Engineering, as set out 
in the list of criteria in the EngD handbook 4.4.1 (c) to (f) a wider skill set will be 
gained through a series of taught modules, assessed via coursework (Table 2) 
and further developed by applying the skills in the day to day management of the 
research project, as follows. The formal academic requirements for the next six 
months are listed in Table 2.
(c) Demonstrate the ability to apply project management skills
This will be tested by the timely submission of acceptable coursework and 
progress reports.
Since accepting the position of Research Engineer, I have used project 
management skills recommended by Matchett Group and the Association of 
Project Managers (APM) to plan the four year research project. The research 
project is a planned undertaking to produce an agreed result within specified 
constraints using controlled resources and therefore a reasonable amount of time 
will be dedicated to project management and project planning, this will continue for 
the duration of the project.
The time dedicated to project management is a reflection of the risk, timescales, 
complexity and novelty associated with the research. It is not appropriate to follow 
a model project plan specified in BS 6079-1:2000 (Project Management -P art 1 : 
Guide to project management) because the important and research relevant 
criteria were considered prior to induction onto the EngD (such as project security, 
project sponsor and project requirements). As such they have since been covered 
in the research proposal (Appendix 1) and the Project Implementation Document 
(PID). There will be opportunities to demonstrate project management skills as the 
research progresses, such as by collating data and producing papers. Project 
management is described in section 4 Project Management.
(d) Demonstrate the ability to present effectively their research work, both orally 
and in written reports (these abilities are tested by presenting at the annual
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Conference, by writing six-monthly progress reports and by passing the 
‘Communication Management’ module second).
At this phase of the research project, it would be premature to produce a 
communication strategy; however opportunities to inform colleagues about the 
nature of the research, communication via e-mails have helped to establish a 
contact network to widen awareness of the research. Research events will provide 
a suitable platform to demonstrate the ability to showcase the research in due 
course. For example, I will be presenting a ‘research update’ talk to colleagues in 
February 2009.
(e) Demonstrate knowledge of the application of financial planning and control of 
engineering projects.
This will be tested in the ‘Financial Management’ module.
Opportunities to apply financial planning and management of the project will 
transpire as the project progresses.
(f) Demonstrate the ability to work within and lead teams. This will be tested by 
passing the ‘Advanced Leadership’ module.
Full integration with the work of the LRUG research group will provide 
opportunities for team work and collaborative working.
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Executive Summary
Forest Research and the University of Surrey are engaged via the Engineering 
Doctorate in Environmental Technology Programme in a collaborative four-year 
research study. This study is looking to improve the sustainability of the land 
regeneration process. This report presents the second six month period of the 
project and describes the progress of the Research Engineer (RE) in pursuit of the 
fulfilment of the academic criteria from September 2009 to April 2010. The project 
aims to provide a framework, against which it will be possible to direct technical 
decision making in brownfield regeneration to greenspace and guide users to tools 
to maximise the benefits attained.
The key milestones set out for this period were completed to schedule. Several 
major work items were delivered; the literature review was revised to produce a 
paper titled ‘Regenerating Brownfield Land to Greenspace: Historic Application of 
Remediation Techniques, Reclamation and Reflections for the Future’; four taught 
modules have been completed, and a poster was submitted for the EngD 
Conference at Brunei University in January 2010. An abstract was submitted to a 
conference and accepted, subsequently the manuscript was submitted in February 
titled ‘Brownfield land regeneration to greenspace: improving the sustainability 
credentials of regeneration projects through process modelling’.
A summary of the first 12 months of the research project has been presented to 
scientists at Forest Research via a short research update seminar, describing 
progress, future work and aspirations. Project management documentation, 
including the project plan, was revised to reflect progress.
The appendices in the first six month report included a description of the academic 
requirements, considerations associated with each requirement and those 
considerations which are beyond the scope of the research. The activities 
undertaken since the last report demonstrate progress, the achievements of the 
RE and the direction of the research have been refined and are presented herein. 
The research will continue to develop within the scope of the original project aims 
and objectives. Priorities for the next period are presented.
1 Introduction
February 2009 marked the start of a collaborative four year research study 
between Forest Research and the University of Surrey, looking to improve the 
sustainability of the land regeneration process to establish greenspaces and to 
maximise the benefits realised. The project will:
■ Develop a process which integrates remediation with reclamation and the 
wider regeneration cycle to maximise outputs
■ Assess the technical requirements for regeneration to greenspace and seek 
to use these to inform the community consultation procedure
■ Assess the benefits of regeneration and opportunities to improve social, 
environmental and economic benefits delivered as a result of such projects.
This project progress report is an accumulation of twelve months of progress since 
the start of the project. The research project for the Engineering Research 
Doctorate (EngD) is scheduled to proceed for a further three years and continue to 
focus on ‘Land regeneration for greenspace establishment: balancing engineering, 
environmental and social considerations'.
This report describes the project progress and academic work activities 
undertaken for the EngD from the September 2009 to the end of March 2010. The 
report then looks ahead at work scheduled until October 2010. This is the second 
of eight six month reports which form the portfolio documenting the research 
progress. The background and rationale for the research were set out in the first 
six month report, alongside the research considerations (aims, objectives project 
management) and wider project considerations (programme of research within 
which the project sits).
The literature review in the first six month report was refined to produce a paper, 
which was submitted for internal review at Forest Research in January 2010 
(Appendix 1). The four-year research plan (Table 1), main work and activities to 
date (Table 2), experience gained through completion of the modules and twelve 
months of experience working with the Land Regeneration and Urban Greenspace 
Research Group, has helped refine the research questions for consideration within 
this project and these are presented below.
1.1 Refining the Project Aims and Objectives
The original research aims and objectives (Box 1, page 6) and the research 
questions which define the research have been scrutinised for the purpose of this 
report to ensure project industrial and academic relevance and direct future work. 
The methodology proposed in the first six month report has been refined within the 
project framework (Figure 1).
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Figure 1 Schematic Diagram of the EngD Research
1.2 Project Aims and Objectives
There have been no major changes to the project aims during this period, although 
the objectives and the research questions have been refined and listed under each 
objective (see Box 1). Significant progress has been made in answering the 
research questions, as reflected in the schematic diagram of the EngD Research 
(Figure 1).
The project aim is to improve the land regeneration process for establishing 
greenspace, maximise the benefits realised and strengthen best practice in project 
delivery.
Objective 1. Review the techniques used to regenerate brownfield land including 
their applicability in green space establishment.
- What are the techniques and when are they used?
- Explore how decision making is defined on site and what the key parameters are? (New)
2. Map all of the stages in the regeneration process, including sub-process 
relationships, stakeholder involvement, management and key decision making 
gateways (Link to 3).
- How are environmental, economic and social impacts of land regeneration to 
greenspace assessed? What data are used to inform the decision making criteria? Are the 
data practical, consistent, expensive, reliable? (Question refined)
- At what stage in the process are the impacts evaluated, how and by whom?
- What actions are available to address impacts, what triggers impact reduction measures 
to be taken?
- What are the potential engineering design options? How can these options best be 
identified, listed and their credentials explored? (E.g. Text book examples / case studies)
- How do the options differ and why?
- Document the various processes of regeneration and undertake analysis to contrast 
models (Question refined).
3. (a) Review case study sites to document how stakeholder decision 
making influenced project delivery, site design and site use.
- What techniques are currently used to inform decision making? (Question refined)
- How are they used, by whom and at what stage in the regeneration process?
- If a technique could be developed to help create greenspace, who might use it, when 
and why? (Question refined)
- How were stakeholders involved? (New question)
(b) Compare the technical decision making process, between the case study 
sites (3) throughout the process (2) and in light of the social objectives of each 
project. (Objective refined)
- What resources do practitioners and stakeholders draw upon to inform their decisions?
(c) Develop technique and trial at case study site. (Appendix 2) (Objective 
refined)
- What additional considerations would help to maximise the sustainability of regeneration 
on brownfield sites?
- How might various techniques work and at what stage in the process would they be best 
introduced? (Question refined)
- How might a technique improve the sustainability of the regeneration process? (New) 
Box 1 Objectives and Research Questions
2 Research Proposai
The research proposal and methodology included in the last report have been 
refined (Table 1). Data collection to date has been via literature reviews, interviews 
(2.1.1 and 2.1.2) and field visits (2.1.3). The process of remediation, reclamation 
and regeneration to greenspace will be further explored and documented. Initial 
discussions and interviews have commenced regarding case studies, the number 
of case studies required for the research will be considered in more detail during 
the next six months.
2.1 M ethodology
2.1.1 Literature. Reviewing techniques used to regenerate brownfield land, their 
applicability to green space establishment, when the techniques emerged and 
why.
2.1.2 Data collected through participatory research including semi-structured 
interviews with key stakeholders; workshops; conversations; e-mail 
communication; papers. To review the techniques used to regenerate brownfield 
land and map all stages of the regeneration process. All data will be documented 
and all recorded material will be transcribed and analysed using standard 
qualitative research methods using software (e.g. NVivo software).
2.1.3 Field visits to regeneration sites to consider site credentials; mapping; 
demographics and strategic fit in the process, to note fixed procedure e.g. 
activities which are undertaken to meet legislative requirements (e.g. planning) 
and soft procedures (e.g. assessment of population demographics). To consider 
standard project management procedure (e.g. concept, feasibility) and optional 
procedures e.g. activities which are undertaken to deliver best practice such as 
planning for integrated management, deep cultivation. To compare the technical 
decision making process.
2.2 Future Work
2.2.1 Literature. During the next 12 months a review of the literature will look at 
how the process of brownfield regeneration to greenspace influences site design 
and use. Furthermore, a review of sustainability appraisal techniques will consider 
the different techniques' applicability to regeneration projects.
2.2.2 Interviews. Semi-structured interviews piloted in 2009 will be broadened to 
additional stakeholders. In-depth interviews with stakeholders who have been 
involved in the delivery of greenspace projects will be undertaken. Other sources 
of information will be identified through gap analysis, approaching experts in 
academia, colleagues and new contacts. To create a process model of steps in 
decision making, there may be other techniques that are applicable and these will 
be explored in the next six months e.g. systems models and soft system methods.
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2.3 Case Studies
The case studies noted in the first six month report remain subject to review. 
However, the intention is to select a case study to represent different stages in the 
land regeneration cycle, consistent with the project aim. Case studies were 
explored for the purpose of the literature review, including Ingrebourne Hill, which 
is part of Thames Chase Community Forest in East London, and the London 2012 
Olympic Games Site in Stratford (during the enabling works phase of the 
regeneration programme).
The focus on selecting brownfield sites and areas of land undergoing active 
restoration is still the priority selection criteria for the case study sites. Some 
recently regenerated and other suitable sites (such as established community 
woodland) may be included, where their use is justified and appropriate. Sites at 
both Newlands and Thames Chase have been regenerated to greenspace and 
deliver a range of public benefits to the local community. The review of the 
regeneration process at Thames Chase and Newlands case study sites started in 
October 2009 (Appendix 3), informed the development of the process model 
(Appendix 3) and will be used to inform a more detailed evaluation of the 
regeneration process, scheduled for April and May 2010 (Appendix 2). Case 
studies will continue to be used to inform further development of the model. In the 
future, case study sites will be used to test the model.
2.4 Wider Research Considerations
Research question 3b (Table 1) will compare the technical decision making 
process at different sites, therefore collaborative opportunities (such as information 
sharing opportunities) are currently being sought in support of the project and the 
project is of particular interest to Social and Economic Research Group of the 
industrial host.
2.5 Project Outputs
Project outputs completed in the first six to twelve months included:
■ Literature Review: History and emergence of land regeneration techniques
■ Literature review: Process modelling of brownfield to greenspace 
regeneration (ongoing)
1 2
■ Draft process models (completed)
■ Two abstracts submitted for conferences in 2010 (completed)
■ A conference paper was written and submitted to BLRS in Glamorgan 
(September 2012)
The outputs and deliverables scheduled for the next six months (Table 3) include:
■ Development of the process model
■ A list of all stakeholders
■ Mapped process diagram of each stage in the regeneration process, 
including sub-process relationships, stakeholder involvement, management 
and key decision making gateways
■ A review of case study sites and documented explanation of how decision 
making influences project delivery, site design and site use
■ Present the Process Tree conference paper at BLRS in Glamorgan
■ Further consideration of the methodology.
The following outputs will be pursued indirectly during the next six to twelve 
months in support of the longer-term project progress:
■ A comparison of the technical decision making for each case study site 
throughout the process and in light of the social objectives of each project.
■ A site delivery technique for brownfield regeneration to greenspace projects 
which is both end user driven and sustainability driven (Appendix 2).
■ Dissemination activity, encompassing:
o Published case studies describing the creation of greenspace on 
brownfield sites
o Guidance to assist practitioners with decision making regarding 
brownfield site regeneration to greenspace
13
o  Conference presentations
o Publications of findings will be prepared for appropriate academic 
and practitioner journals.
3 Academic Modules Completed and links to the Research
The second six month period coincided with the start of the 2009 academic year 
which is demonstrated by a greater academic focus than the first six months. One 
module has been deferred to 2011 due to extreme weather events in January 
2010 which resulted in Life Cycle Approaches (LCA) being postponed. Apart from 
the LCA module, all milestones scheduled for the second six month period were 
met. Milestones for the third six months have been agreed (Table 1).
The coursework for each module involved a review of literature using library 
searches and searching through journals using Athens. The findings of the 
literature review for the Sustainable Development coursework link to research 
question 2.2 and 3b. 1 (see section 3.1 below), whilst the Social Research 
Methodology coursework findings link to 3b. 1 (see section 3.2 below).
The significant findings from the academic modules include:
3.1 Findings from Recent Sustainable Development Research
■ Sustainable development is an approach to decision-making that takes the 
long-term perspective (Jackson, 2009). Land-use matters are critical to 
sustainability.
■ The objective of regenerating land to greenspace fits into the sustainability 
paradigm as does cleaning up brownfield land, managing risk to receptors 
such as humans and the environment and creating spaces that deliver 
positive benefits.
■ The public is unwilling to accept the continued loss of amenity land (Christie 
and Warburton, 2001); since the late 1990's greater regard for community 
space has prompted action to create more greenspace in urban areas.
■ By 2007 there was increased discussion as to the sustainability of new 
urban greenspaces (Moffat, 2007) and recognition that regeneration
14
projects which turn brownfields to greenspace can make a positive 
contribution to the sustainable development agenda. The coursework 
concluded that creating greenspace on brownfield sites should be 
sustainable, yet the literature demonstrates that sustainable measures are 
being compromised at the expense of efficient project delivery.
■ By focusing on the process of turning brownfield land into greenspace, a 
number of opportunities to use the principles of sustainability were 
revealed. These opportunities have the potential to improve the way 
projects are delivered.
3.2 Findings from Recent Social Research
The broad principles of undertaking practical social research (Robson, 2002) were 
considered alongside specific greenspace research methodologies. Methods 
adopted by Germann-Chiari (2004) and Seeland et al. (Seeland et al., 2009) who 
have researched the distribution of urban greenspaces and social integration, 
were used to inform the methodology for the research.
The literature review revealed;
■ In the UK, greenspaces in towns and cities are used extensively (Swanwick
2009) and using brownfield sites for new residential, industrial and 
commercial development has been part of the government’s policy to help 
prevent development of green field sites since the 1990’s.
■ DETR Circular 02/2000 presents the Government objective to bring 
damaged land back into beneficial use (an important objective for 
contaminated land) and directly relevant to project objective 1 and 3.
■ Sustainability of regeneration projects has, to date, focused on economics. 
Whether this is attributable to government objectives is unclear and may 
require further investigation. However, one objective for contaminated land 
states that the government wishes ‘to seek to ensure that the cost burdens 
faced by individuals, companies and society as a whole are proportionate, 
manageable and economically sustainable’ (DETR Circular 02/2000).
15
For the past 20 years, urban areas in the UK have increased in density and 
the total amount of public accessible greenspace has declined (Department 
for Transport, Local Government and the Regions, 2002). The role of ‘green 
space' is to deliver important and wide ranging social benefits, e.g. 
increased physical health and well-being through greenspace use. Benefits 
are better understood today and research has revealed that stress related 
illnesses and proximity to accessible greenspace is linked; urban dwellers 
who live in closer proximity to urban greenspace are less likely to suffer 
stress related illnesses than those who live further away (Grahn, 2003).
Research into the health benefits of living in close proximity to green space 
has resulted in government initiatives which recommend people live within 
300m from green space. Barbosa et al. (2007) revealed variation in access 
to public greenspace between different social groups and calls for creation 
of new greenspace and greater protection for existing green space have 
been made (Jim, 2004, Barbosa et al., 2007).
Research by Swanwick (2009) into why people prefer certain landscapes 
revealed certain landscape components are afforded preference in quality 
assessments, by both experts and the public. For example, people consider 
water features and woodland important landscape features.
Research into the social considerations of land regeneration for greenspace 
establishment can help maximise the social benefits of brownfield 
regeneration, demonstrate the importance of various social considerations 
to individuals and communities and shed light on the needs of communities.
Exploring social considerations can reveal how to balance the social 
elements of brownfield to greenspace regeneration and enable 
consultations to focus on a representative sample of the future user group, 
inform future policy direction and provide information to decision makers.
In addition, research into social considerations can be used to develop an 
understanding of how to solve problems, rather than just gaining knowledge 
through real world enquiry (Robson, 2002).
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4 Project Management
Management of the project is required to ensure timely delivery of the 
research objectives. At the start of the year an overview of the four year 
research project was prepared and approved by the supervisors, the plan 
included the modular programme alongside other key milestones. The project 
management approach and considerations are detailed in the Project Initiation 
Document (RID) summarised in 4.1 and scheduled in the GANTT chart.
4.1 Project Management during the second six months
The portfolio has been updated with records of agendas and minutes of 
meetings. There have been no significant changes to the project, industrial 
host or supervisory arrangements during the second six month period and the 
portfolio submission date remains February 2013. It is still envisaged that a 
number of working groups and stakeholder groups will be developed at 
necessary stages in the project, to focus on specific deliverables.
4.2 Project Management during the third six months
Deliverables have been scheduled and the forthcoming academic 
requirements considered (Table 4) for the next six months of the project. The 
four year timetable presents an overview of the project in its entirety (Table 5).
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Table 4 Academic Deliverables Scheduled for the Second Six-months
Work
Programme
Deliverable Deadline
Module Integrated Assessment 19-23 April 2010
Modular
Assignment
integrated Assessment Coursework May 2010
Module Transitions to a Low Carbon Economy 10-14 May 2010
Modular
Assignment
Transitions to a Low Carbon Economy 
Coursework
June /  July 2010
Conference British Land Regeneration Society 2010 
Conference - Glamorgan. Paper and 
Presentation
7-9 September 2010
Module Advanced Leadership Training September 2010
2 0
4.3 GANTT Chart
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LEAVE BLANK
2 2
FINAL
Project Plan 2010 Overhead Task
Task
UoS Modules & Coursework
Portfolio
Rescheduled /other
2010
Task Duration Start Finish Feb Mar Apr May Jun Jul Aug Sep Oct
Land Regeneration for G reenspace Establishment 1328 days 16 /02 /2009 19 /10 /2013
Balancing engineering environmental & social considerations 16/02/2009 16/02/2013
MEETINGS 111 days 26 /01 /20 09 01/04/2011
Literature Review
Lit Review 1- Land Reclam ation Techniques (remaining) 33 days 01 /04 /2009 18 /05 /2009
Refine draft paper on 'Historic Applications of Regeneration ' 185 days 14 /07 /2009 29 /04 /20 10
Refine and Submit 0 days 29 /03 /20 10 29 /05 /20 10
Lit Review 2- Process of Land Regeneration
Map stages in the regeneration process and refine Process T ree  Model 247  days 09 /06 /2009 19 /06 /2010
Revise BLRS Process T ree  Paper and resubmit 5 days 26 /04 /20 10 30 /04 /2010
Present Paper at BLRS Conference Spetem ber 2010 4 days 08 /09 /2010 13 /09 /2010
Lit Review - Design Options / Sustainability Apprasial Techniques 96 days 11 /05 /2010 21 /09 /20 10
Sustainability Apprasial Techniques 96 days 11 /05 /2010 21 /09 /20 10
Design options delivering benefits through regeneration 0 days 13 /09 /2010 13 /09 /2010
MSc Student Internship Support 15 days 19/04 /2010 02 /10 /20 10
Case Studies 2 days 03 /08 /20 10 01 /11 /20 10
Landfill Reclamation Case Study Sites
Newands Project (Cheshire) 8 days 03 /05 /2010 12 /07 /2010
Ingrebourne Landfill Reclam ation Program m e (Tham es Chase ) 9 days 06 /05 /2010 18 /07 /2010
1 ..
Task Duration Start Finish Feb Mar Apr May Jun Jul Aug Sep Oct
Year One UOS Modular Programme
Year Two UOS 2010 19 /01 /2010 1 9 /01 /2010
Poster for Brunei Conference 2 days 07 /01 /20 10 08 /01 /20 10
Year Two UOS Modular Programme 10 231 days 19 /01 /2010 07 /12 /20 10
Project M anagem ent 5 days 01 /02 /2010 05 /02 /20 10
Project M angem ent Exam s 0 days 05 /02 /2010 05 /02 /20 10
Year Two Training 2010 (NOT UNIS) 5 days 19 /01 /2010 25 /0 1 /2 0 1 0
Land Quality M anagem ent (LQ M ) Training Modules x 5 one day courses 196 days 09 /03 /20 10 07 /12 /20 10
2nd Portfolio Progress Report -1 April 10 1 day 2 0 /01 /20 10 20 /0 1 /2 0 1 0
Back ground reading and preparation 4 days 21 /01 /20 10 26 /0 1 /2 0 1 0
Update project m anagem ent 1 day 15 /03 /2010 15 /03 /2010
Consult on draft and finalise 3 days 16 /03 /2010 18 /03 /2010
Submit 12 month progress report to portfolio including Historic Applications F 0 days 01 /04 /20 10 01 /04 /20 10
Year Two UOS Modular Programme 10
Integrated Assessm ent Module - April 19-23 5 days 19 /04 /2010 2 3 /04 /20 10
Integrated Assessm ent Coursework - April 26 -30 5 days 26 /04 /20 10 30 /04 /20 10
Submit Integrated Assessm ent Coursework 0 days 30 /04 /20 10 3 0 /04 /20 10
Year Two UOS Modular Programme 10
Transitions to a Low Carbon Econom y Module - M ay 10-14 5 days 10 /05 /2010 14 /05 /2010 X T '-
Transitions to a Low Carbon Econom y Coursework - April 18-21 5 days 18 /05 /2010 2 4 /05 /20 10
Submit Transistions to Low Carbon Eco. Coursework 0 days 24 /05 /20 10 24 /0 5 /2 0 1 0
Year Two UOS Modular Programme August 2010
Advanced Leadership Module - 9 -13  August 2010  (Brecon) 5 days 10 /08 /2010 16 /08 /2010
Advanced Leadership Module Follow Up - August 2010 1 day 04 /10 /2010 04 /10 /20 10
Submit Adv Leadership Coursework (?) 0 days 04 /10 /2010 04 /10 /20 10
Year Two UOS 2010
3rd Portfolio Progress Report -1  oct 10 8.5 days 2 0 /09 /20 10 24 /0 9 /2 0 1 0
Submit 3rd 6month progress report to portfolio including literature review 0 days 01 /10 /20 10 01 /10 /20 10 Ih h h b
Year Two UOS Modular Programme Autumn 2010
Corporate Social & Env Res M odule-A utum n 10 5 days 08 /10 /2010 1 4 /10 /2010
Corporate Social & Env Res Coursew ork-Autum n 10 5 days 15 /10 /2010 2 1 /10 /20 10
Submit Social & Env Res Coursework 0 days 2 1 /10 /20 10 2 1 /1 0 /2 0 1 0
26 .03 .20 10
4.4 Research Activity Timetabie
Tabie 5 Revised Four Year Research Activity Time Tabie
Year Dates Activity Deliverable (& Research Question) Complete
February
2009-
October
2009
Literature
review
Case Study 
Introduction 
and analysis
Refined set of objectives
Review of literature on historic 
applications and emergence of 
land regeneration (1.1)
Research Proposal
Draft paper on land regeneration 
to greenspace
Pilot interview data (1.2)
Problem definition and project 
management (Box 1 )
First six month project report
Yes
Yes
Yes
Yes
Yes
Yes
Submitted
October 
2 0 0 9 - 
April 2010
Process Tree 
Models
Stakeholder
lists
Literature
review
(process)
Review of literature on process of 
brownfield regeneration to 
greenspace (2.1)
Map of stages in regeneration 
process (2)
Map stages and sub-process 
relationships, stakeholder 
involvement, management and 
key decision making gateways 
(2.1)
Draft process models
List of all stakeholders
Second six month project report 
(April 2010)
Yes
Yes
Pending
Yes
Pending
Submitted
23
April
2010-
October
2010
Data
collection -
interviews
with
stakeholders
Development 
of process 
model and 
technique
Visits to case 
study sites
List of stakeholders (2.2)
Map stages and sub-process 
relationships, stakeholder 
involvement, management and 
key decision making gateways 
(2.3,4,5,6,7,8)
A review of how impacts are 
assessed (2.3) at case study sites
A comparison of the technical 
decision making for each case 
study site throughout the process 
and in light of the social objectives 
of each project (3a. 1, 2 & 3).
Initial development of a technique 
for practitioners, to trial at case 
study site (3b. 1)
Third six month project report 
(October 2010)
October 
2010 -  
April 2011
Pilot trial of 
the tool and 
start data 
collection
Run trials in 
full and 
collate data
Literature 
Review of 
stakeholder 
engagement 
and
sustainable 
credentials of 
brownfield to 
green space 
(3 a&b)
Pilot trials - results and findings 
documented (3)
Pilot technique trialled at case 
study sites (3)
Data collated
Second Year Dissertation 
(subsumes the fourth  sixth month 
project report. April 2011)
Literature Review of stakeholder 
engagement (3a.1,2 & 3)
Documented explanation of how 
stakeholder decision making 
influences project delivery, site 
design and site use (3b. 1).
Contingency
April 2011 
-  October 
2011
Analysis of 
results (3c)
Further 
refinement of 
tool (3c)
Results analysis
Assess results (3c)
Revised versions of the tool
Second Year Viva Examination
Fifth six month project report 
(October 2011)
Contingency
24
October 
2011 -  
April 2012
Write up
results and
consider
further
refinement
needs
■ Sixth six month project report 
(April 2012)
4 April 2012 
-  October 
2012
Final analysis 
and writing 
up
Exit strategy
■ All data compiled
■ Exit strategy produced
■ Seventh six month project report 
(October 2012)
■ Contingency
October 
2012- 
April 2013
Dissemin­
ation
■ Dissemination Activity (papers, 
talks etc)
■ Final portfolio submission includes 
final eighth six month project 
report, and at least one peer 
reviewed publication. (April 2013)
April 2013 
-  October 
2013
Closure ■ Final viva voce examination
25
CO
(/)
£
co
S
D)
C
'C
3
T3
"O
_0)
a
EooS
<
■O
c
(Q
c
0)
E
2
3cr(S
Q)
2
3
Oo
%_
Q)
(O
0)
nra
"U 
c
(D 
Co
1. 
O (Q 
- I  ■D
Q)
8
I
1
T5
C
(0
co
Q)
>
I
Oi
1^? 
è - p0
CM
O
— >\ ' 0  0  O)
■ i l l
3  CO CM
0
c
0
D)
0C
0
0E
E
3
0
E
0
CRC
LU
0
E
1 
«
I
00o0
o
0
il
O)_c
'c
i!ii
0  0  C 0
3
0
O
CO
O)
O
01
CD
I
CM
Ü E
II
II 
1cp
Ifi
0 0 %
“ 1 8  
0 CIII
ly
Ï10 "O _
5  -2 o  
g  0  0
111
1
ill
3 C 0 
0 0 0
il!
0  0  0
H  0  H
8S0  
CO
1 
1!
O)oo
S5o
Ï2 gis
0  
c 
5  
0  -2 
9> 0
li
0 0 
ill II
M
II
1Î
« Io
0 0 
0  CL
ll
Q.CO 
0  CD
■ § 5  
0  00  o
CL
0 o 
0 ) 0
E 0
Is
0 ÈC
I
0
II 
if
CO ^
O
CM
"c0 _0
E 3
CL0
o O0 E> 000 00 1-0 c/50
c 03
2 00 ■>
30 0Ç .g'
O0 o0 C 0
c: 0
g 00 c0
c0 c.g
00
E üc0 .£2 0
ü
E
c c
# s
o G o
c D)
o O
o0 30 O "cc ■> 00 0 E00 -8
o 0 o
"c 0
5
0
-5
2 c 0
o 0
Id 0
o
8
c0
E
0
c0
"0 CLO 03
g 0 0
'xz >4—' 0 O
0 0
0 0 C
E 0 o
o 0 0
Cl .g
X 0
0 "0 -0
_0 3 E
03 0
O 0O c
E O0 E
0 0 00
H E 8
m o0 E 0  §.
5  o
5  0
"ICO Q
CO
3  o
0
5
0
c
0
w c r
LU .XÏI
3  O 0  Onâ  s 
a  s
0  CL. 
0  %:
I. 0II
0  01»
cll 
11
0 Q .
i  co 0 
u- c
si
II
IS
ll
If
' E ' f
Û- I -
Z '
E
.1  
c  
3
0
5 l ^ 2 o
|g
li
111
■■s “ 1
£ l i .
- “ ■ CL 
2  ^  
0  2
0
2  -S
Iff
li^ D)
l c 2
0 0 0•els
0 0 c 
8-0
1^
 -o 
3
II!>• C T—
0 0  o
0 0  CM 
0 | |
0  5  O)
llg 
°  S  8
5  o c\i
IP
III
D)
C
"c
E
0
0
3 Q
0 0
3 30 0
C C0 0
ü ü
Q.
O
0
.8
8
E
3
O
O
il
O)c
Ix
0
c
o
c
0
.£20
00
CLE
0
c
0
1 
0  
'0
0
f
C
E
H
0
<
X
c
0
p
0E
LU
E
0
15
8: 
- 1  o
0R_c
1 -03
5|
■2 m
§R
0  y-
li
0 CL O
i l
li
0 0iî
il
O  0  
O E
8  O 
"C 0  
0 0 
0R°
îi
il
11
èI
I I
11
E
00
O)
c
o  CD
0
C
_0
0
2
0
c
E
2c
8
0
0
£
O
O
“c
0
1
R
E
00
ü
.-2
ÇO
_0
3
0
O
il
l l
CD
CM
E00
O)c
o
■Ë
D)
C
I
ss
0
0£
oo
c0
ià
.£2
X
S
X
c
0
E3
?^-d
R I
11
i l
‘o  .2
Z '0
Ë % 5 0 ^ 0  > 0 5  c  0  0  
3  X  X
0c
2
II
i l
i s II 
2 1  
11
l l  0 0II
«I0)5 c  0  ~  c  
0 —  
0 0
E  5
O) 14—
C o  
LU
0-o s
H  ° -
Z  0  <  0
si
II
IICO 0  
I— Q.
0
i
0  
Q.g
X
3
X<
1
cg
0
CD
C
0
0
&
I I
I c
co
0 
E
0 O)
il
! l
S"s 
0 0
O -o
II
li
0  LU
0 o3  ^O)
o  -î= I
iH
0O)
0
0
po
0o
0 § 1
8 1 1  
0 ---1 T—
O  CO ^
gg
l î
Ët
%-S o
0  o
1 I  I
1 1 - 5 .  
LU E
§1= Ifs
co 0  c  
5 Ë-80 0 c
m
!!
"g ^ " 8
i t i
i i |
i ï sS II
-0 =  0
ill
Î S |0  0-0
U 0  j2 
c  o  0
û^l
g
CL
_ E 0 ^
filS?î
s u
w
w
I è0
0
1
o
l l
o  -o 
0  o  o  0
11
ü u_
•Il
Q l  0
w (0
II
ÎI
f g
5  5
■Ë 0II
~o >
IS
0) 0  
00 0
Q. 0
0  2  
o Q.-ico o
ll
îi
iili
1  = 
l i
0  5
■ ° 1  0 0> O)
•Si
1!
E  ë
o  c
0
0 ) 0  
■| oJîs 2 11 îf
< 3
• 5 S
X  c
0
0c
O)c
0
3 Î '  
0 0 
û- E
5  §
0 -g >  
^ 0
■Il
X  I-
■2 E E 
0 0 CÛ
ü  %)>'0
0 o m 
<  ^  >
= 0ll
CM
References
Barbosa, O. Tratalos, J. A. Armsworth, P. R. Davies, R. G. Fuller, R. A. Johnson, 
P. and Gaston, K. J. (2007) “Who benefits from access to green space? A case 
study from Sheffield, UK”, Landscape and Urban Planning, 83, p.187.
Christie, I. and Warburton, D. (eds) (2001) From here to sustainability: politics in 
the real world, Real World Coalition: Earthscan
Department for Transport, Local Government and the Regions. (2002) Green 
Places, Better Spaces - Final Report o f the Urban Greenspaces Taskforce, 
Department for Transport, Local Government and the Regions.
Germann-Chiari, C. and Seeland, K. (2004) “Are urban green spaces optimally 
distributed to act as places for social integration? Results of a geographical 
information system (GIS) approach for urban forestry research”. Forest Policy and 
Economics, 6,3.
Grahn, P. and Stigsdotter, U. A. (2003) “Landscape planning and stress”. Urban 
Forestry & Urban Greening, 2,1.
Jackson, T. (2009) Prosperity without Growth Economics fo ra  Finite Planet, 
Earthscan.
Moffat, A. and Hutchings, T. (2007) “Greening Brownfield Land” , in Dixon, T. Raco, 
M. Catney, P. and Lerner, D. (eds) Sustainable Brownfield Regeneration: Liveable 
Places from Problem Spaces. Wiley-Blackwell, pp 143-177.
Robson, C. (2002) Real World Research, Oxford: Blackwell.
Seeland, K. Dübendorfer, S. and Hansmann, R. (2009) “Making friends in Zurich's 
urban forests and parks: The role of public green space for social inclusion of 
youths from different cultures”. Forest Policy and Economics, 11, 10.
Swanwick, C. (2009) “Society's attitudes to and preferences for land and 
landscape”. Land Use Policy, In Press, Corrected Proof.
28
Appendix 1 Regenerating Brownfield Land to Greenspace: Historic 
Application of Remediation Techniques, Reclamation and Reflections for the 
future.
29
REGENERATING BROWNFIELD LAND TO GREENSPACE: 
HISTORIC APPLICATION OF REM EDIATION TECHNIQUES, 
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Abstract
The practice of creating green open spaces on brownfield sites has a complex history. 
Although regeneration dates back to the 1700’s it was not until the late 1900’s that the 
development and strategic use of remediation and reclamation techniques emerged. This 
research reviews and evaluates the main legislative and political drivers for greenspace 
creation, by decade, from 1970 onwards. By considering the technologies, obstacles, use of 
sustainable approaches and institutional arrangements, trends in brownfield regeneration 
are revealed. A literature review and analysis of case study examples of regeneration 
projects informed a series of reflections concerning the future of greenspace creation on 
brownfield sites.
The UK is making positive progress towards a sustainable approach to brownfield 
regeneration to greenspace. Whilst the legislation, techniques and policy have been driving 
forward regeneration for decades, full integration of techniques and strategic planning 
requires more commitment long-term, in order to break away from reliance on traditional 
techniques.
Key words: land regeneration, urban planning, sustainable development.
1. Introduction
L l Regeneration is evolving
Brownfield regeneration is a major urban policy driver (Dixon, 2007). An example is in the 
UK where it is now common practice to reclaim brownfield to greenspace, e.g. Newlands 
(Dudley, 2003). Prior to the 1970’s there was limited legal protection to prevent land 
becoming derelict and as heavy industry fell into decline the quantity of brownfield land 
available escalated. Initial attempts to reclaim derelict and contaminated sites took an “ad 
hoc” approach and success varied (Cass, 2003). By the end of the 1970’s approaches 
became more consistent through practice and experience gained by restoring land such as 
former coal mining sites, using natural processes (Bradshaw, 1979).
Until the end of the last millennium, the creation of greenspace on derelict and brownfield
land was often considered an intermediate phase to another use for a site. By the start of
the millennium, greenspace as the final end use for land was deemed itself desirable. The
wider benefits that such spaces could deliver became more widely recognised such as
health, social, landscape, recreational, environmental, ecological and urban functions
(O'Brien, 2007). Nowadays, the recognised benefits of greenspace and green infrastructure
include promoting sustainable communities, increased human integration, ecological
sustainability and economic regeneration (Mell, 2009). Integrated approaches have been
adopted to assess risk and manage reclamation of contaminated land (Nathanial, 2004;
CLiAIRE, 2009; Eccles, 2009). Case studies show that both practice and experience has
progressed since the 1970’s and by the millennium, an integrated approach to greenspace
creation though long overdue, had started to emerge (Eccles, 2009) (4.1). Such case studies
2
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are explored through this paper to present a snapshot of the land regeneration industry by 
decade, to provide an examination of the historic applications and trends as to the fiiture 
direction for land regeneration in the UK. In turn, this provides an important insight into 
the successful delivery of future projects.
1.2 Definitions
Within the literature there is variation in the inferred meaning and use of terminology 
associated with brownfield greening. For some terms notably regeneration, reclamation 
and remediation confusion remains, with terms used interchangeably, indeed incorrectly. 
Table 1 presents the definitions adopted for the purposes of research. Etymologically 
correct and with literal precedent, it is recommended that the following definitions are 
widely adopted throughout the regeneration community to address confusion caused 
through inconsistency.
<TABLE 1 Definitions>
1.3 Introduction to technologies: setting the scene
Remediation options fall into three categories: dig and dump; containment; treatment
(Nathanial, 2002) (6.1.1). Dig-and-dump (excavation and disposal of soil to landfill) is
considered a ‘traditional approach’ and was used almost exclusively on contaminated sites
during the 1970s, 1980’s and 1990s. Containment encompasses cover systems and vertical
barriers and describes a process of placing a protective, typically impermeable layer,
between the contaminant and potential receptor. Containment is often used alongside
treatments such as chemical extraction. Treatments technology started to evolve through
the 1980’s, with more complex treatments emerging to treat combinations of contaminant
and also treat contaminants under a wider variety of conditions. The hard-end use
treatments which emerged during the 1990’s were often tailored to accommodate industrial
3
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and housing development, such as encapsulation and solidification. A number of 
improvements in composting techniques during the 1990’s led to treatments such as land 
farming and windrows. Table 2 provides a précis of the mostly commonly used 
remediation technologies, together with cases study examples of their use in brownfield 
greening (where available) and their year of development, as a reflection of the progressive 
trend in technological advances that have enabled brownfield regeneration.
<TABLE 2. Precis of remediation technologies>
1.4 Aims o f the research
The overarching aim of the research was to reflect on historic trends and lessons leamt in 
brownfield greening with a view to informing future practice. To this end, the aims of this 
research were to review: the circumstances that led to the regeneration of brownfield to 
green open spaces; the application of regeneration techniques to brownfield greening; 
government policy and legislation in relation to the emergence of new techniques, 
institutions and case studies on a decade-by-decade basis; and, identify trends and 
emerging patterns in regeneration.
2. Methodology
2.1 Methodology and rationale
A literature review was undertaken to find historic brownfield greening applications. 
Internet and publication searches for ‘brownfield, greenspace, reclamation techniques, 
regeneration, remediation and sustainable development’ in the domains of ‘greenspace, 
development projects, regeneration, brownfield regeneration’ were carried out. Preference 
was given to case studies where the desired end point was greenspace; in the absence of 
which other end-uses have been considered. The use of terminology was clarified through
4
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the review of literature (Table 1). Table 2 shows a range of remediation technologies are 
available in the UK (Dixon, 2007; Ecoles, 2009). Case studies of remediation programmes 
and projects were analysed to explore when various techniques were trialled; which 
techniques were used; project drivers; final outcomes and additional follow up work. By 
analysing examples of remediation (Table 2) and reclamation projects (Table 3) alongside 
a review of literature, it was possible to consider the practical applications of techniques 
within legislative and stakeholder contexts, to reveal lessons that have yet to be learnt. The 
mechanisms which helped to facilitate regeneration emerged fi*om the case study review.
3. A timeline
3.1 Early approaches to land regeneration:- “Something is better than nothing”
There is evidence that regeneration in the UK was commonly used before the landscape- 
scale coal tips and dockland schemes of the late twentieth century. For example, during the 
1700’s, planned woodland restoration and creation schemes on former ironstone works, 
sought to make good derelict bell pits in South Yorkshire (Rotherham, 2008) by converting 
them to greenspace.
In the 1960’s and 1970’s the scale of land reclamation increased. The global trend of 
human migration from rural to urban areas was evident in the UK and industrial decline 
was heavy. Since urbanisation leads to the loss of land and increased environmental 
damage (Ng, 2003), government policy focused on land restoration in former industrial 
areas, rather than creating greenspace in urban or residential areas. Reclamation projects 
focused on redevelopment of former waste and colliery sites (Catney, 2007; Hesselberth,
2003) and the range of techniques available in the UK was limited (Table 1). In the 
absence of a well developed risk assessment procedure, decision making was ad hoc.
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Together with poor technical experience, a number of greenspace failures occurred 
whereby attempts to re-vegetate land were unsuccessful.
During the 1970’s, active and disused mining sites were recognised by the government as 
being potentially hazardous places and communities living in close proximity were 
considered to be negatively affected. This increased policy pressure to regenerate land and 
reuse it for multiple purposes (Permaraki, 2003). However; it was cheaper to build on 
undeveloped sites than to clean up brownfield sites, land values were generally low and 
there was limited government funding or private investment to fund regeneration 
(Hesselberth, 2003). Pressure from increasing industrial, commercial and urban 
development on greenfield sites led to large areas of the countryside being developed. 
Although the hazards presented by brownfield sites to communities and the environment 
were increasingly acknowledged, the absence of incentives to take action resulted in 
limited reclamation. Nevertheless, some sites were restored. For example Silksworth 
Colliery in Sunderland was reclaimed between 1973-1976 (Table 2) through extensive 
earth works and containment. The regeneration involved excavating unstable material and 
using boulder clays to contain and cover contaminated shale to create a 63 ha town park 
(Cass, 2003).
The Control of Pollution Act was introduced in 1974 and a better understanding of health 
risks from pollution in the environment increased awareness of the long-term health 
impacts from human exposure to contaminants. In 1976 the ICRCL produced some 
‘trigger values’ for concentration levels of contaminants, above which remediation action 
was required (Catney, 2007). The Government offered local authorities financial assistance 
and equipped them with legislative powers to acquire and reclaim sites, thus reducing 
public risk and undertaking environmental improvements. The publication of the ICRCL
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guidelines helped to raise standards by focusing attention on land quality and chemical 
parameters. By the end of the decade, interest in improving derelict or brownfield sites 
using vegetation emerged at a grassroots level, particularly for the creation of community 
space and wildlife habitats (Cass, 2003).
Limited research into land reclamation or regeneration occurred in the 1970’s, but there 
was an international interest in the restoration of mined land using natural processes 
(Bradshaw, 1979) and the use of surplus materials. Alternative soil improvement materials 
fi*om wastes and by products were increasingly used and the potential use of fly-ash as a 
soil amendment and re-vegetation substrate led to field trials (Haynes, 2009). In the UK, 
research into the disposal of sewage sludge onto land being used for commercial forestry 
had favourable results and led to guidelines being developed for its use as a fertiliser 
(Ferrier, 1996).
Traditional techniques’ remained the mainstay of the reclamation industry throughout the 
decade, including dig-and-dump, containment and direct re-vegetation (where site 
conditions permitted). For example, at St Anthony’s tar works east of Newcastle, dig and 
dump was used to remove tar residues, asbestos and other contaminants fi*om the site, the 
site was subsequently used for youth education purposes (Hesselberth, 2003). At Browns 
Quarry, 5ha of public open space was created following containment and reclamation in 
1973(Hesselberth, 2003). The site was later used as an extension to an adjoining Cemetery. 
When the quarry was first reclaimed in 1973, the presence of zinc, sulphate and copper 
contamination above ICRCL trigger values was unknown. The space was encapsulated 
using clay in 1998, seeded and planted with trees and shrubs to create nearly 5,000 burial 
plots (Hesselberth, 2003). Since the 1970’s, the emergence of new stakeholders and
7
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technologies have interwoven with a sequence of legislative of milestones, paving the way 
for development of the contemporary reclamation industry.
3.2 1980’s -  Frameworks, grants and legislation
The legislative framework for contaminated land expanded during the 1980’s. For example 
in the UK the Building Regulations 1985 and the Occupiers Liability Acts (1957, revised 
1984) relate to contaminated land (Luo et al., 2009). Environmental protection regulations 
emerged, including The Collection and Disposal of Waste Regulations (1988) Control of 
Pollution Act (1989) and the Water Act (1989). The House of Commons Environment 
Committee published reports on contaminated land and toxic waste in 1989 (Dixon, 2007). 
The debate around sustainable remediation was a tiny fragment of the wider global 
sustainability debate, which emerged when the concept of sustainable development was put 
before the international community at the World Summit (World Commission on 
Environment and Development, 1987).
The Derelict Land Act was introduced in 1982 and grants were made available through the 
Department of the Environment, to specifically improve or reclaim land or to bring land 
into productive use. A considerable percentage of the reclamation projects undertaken in 
the UK at the time were funded through the derelict land grant (Wilson, 2003).
At the end of the decade, the UK government broadened policies to treat and prevent the 
creation of derelict land (Hesselberth, 2003). Meanwhile, the amount of urban greenspace 
continued to decrease through the decade; a trend which continued during the 1990’s. In 
London alone, 1000 ha of greenspace were lost between 1989 and 1999, despite impetus in 
the political arena to slow the decline (Greater London Authority, 2005). Through the 
decade, creating greenspace to increase the value of land surrounding former industrial
g
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areas helped to pump-prime the restoration of former industrial sites (Hesselberth, 2003). 
However, guidance and practitioner manuals produced during the 1980’s frequently 
regarded the creation of greenspace as an ‘intermediate phase’ in the site restoration 
process (Dutton, 1982) rather than as a means to secure the benefits in their own right. The 
integrity of greenspace creation as a final end-use for brownfield, derelict and 
contaminated sites emerged much later, towards the end of the millennium.
Incidents such as a methane gas explosion in 1986 at Luscoe in Derbyshire, drove policy 
improvements and research initiatives (Nathanial, 2004). Changes in working practice 
resulted from an improved scientific understanding and delivery of reclamation (Nathanial,
2004). By 1983, the US National Resource Council had formalised their human health risk 
assessment, providing a decision making framework which included remediation and 
restoration projects, the UK followed suit in 2004 (CL:AIRE, 2006). Other policy drivers 
at the time included grants for remediation work and new international commitments 
(Holmes, 2003).
During the 1980’s the profile of preventative measures to stop both the loss of greenspace 
and to improve contaminated land was supported by the development of new techniques.
In the UK, many derelict industrial sites such as collieries and mines became greenspace, 
some by virtue of natural re-vegetation, others such as Silksworth Colliery, by design 
(Cass, 2003). Nature conservation principles were used to restore a former colliery of 55 ha 
at Bold Moss. St Helens Forest Park was restored to create a range of habitats including 
scrub, heath and wetland (Ling, 2000). Multidisciplinary research initiatives supported 
reclamation projects, for example steep slopes were common topographical features of 
brownfield sites, geotextiles and cover systems were used to overcome this to establish
9
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vegetation (Table 3). Furthermore, it was proven that geotextiles could help reduce erosion 
and enhance vegetation effectiveness (Rickson, 2003).
Several new technologies emerged in the 1980’s. The United States Environmental 
Protection Agency (USEPA) developed two soil washing systems (both using chemical 
extraction); a volume reduction unit and mobile soil washing system (Dermont et al.,
2008). Soil washing based on physical separation, became established in Northern Europe 
during the mid 1980’s (Dixon, 2007) the technique is suitable for sites contaminated with 
PCB’s and PAH’s, for example former gas works (Table 2). Despite research into other 
remediation techniques the use of dig-and-dump and containment were used repeatedly, 
such as in the former industrial areas of north England. For example, at Norwood Coke 
Works in Gateshead, regenerated between 1983 and 1990, contaminants including phenols, 
toluenes, lead, arsenic and sulphates were contained on site using a 1.5 meter layer of clay. 
The 81ha site is one of four areas reclaimed to host the National Garden Festival, funded 
through the Derelict Land Grant (Poremba, 2003).
Guidance produced in the 1980’s recommended using readily available materials and 
machinery to reclaim sites. Dutton and Bradshaw (1982) suggested spreading farmyard 
manure using a plough or disc harrow as a bulky organic soil amendment to physically 
ameliorate derelict land and raise soil nutrient status. However, unless such mediums were 
well rotted, they were deemed to be potentially toxic and rarely available in sufficient 
quantities in urban areas. The benefits of creating greenspace on such sites included 
stabilisation of exposed soil, attracting a new range of organisations to the regeneration 
arena, some of whom were seeking to manage sites for the local community.
\\homes.surrey.ac.uk\Home\.System\Desktop\Final to Pdf ^ Revised Tracked Thesis Post Viva 29072013 GEAWol II _Six Month  ^^
Reports\12 month report\Appendix 1_ Historic Applications Paper GEA 15.12.09 Sent for Internal Review 140110.doc
The UK Groundwork Trust was set up in 1981. Known as ’Groundwork’, the organisation 
brought together public, private and the third sector organisations in seeking to maximise 
the potential of underused land (Groundwork Trust, 2009). A partnership approach to 
reclamation emerged, partly because of grant systems, increased third sector interest, 
community groups and volunteers. Work to revitalise former Ministry of Defence land in 
Pembury was initiated at ‘Bury Port’ and marked the start of a rolling programme of 
reclamation, culminating with the creation of the Millennium Coastal Park. In 1980 work 
started to address contamination left behind from iron forges, tinplate and coal industry. 
Part of the site was capped using pulverised fuel ash and soils were blended with digested 
sludge to fertilise tree growth at Bury Port Community Woodlands. Other treatments were 
used, including silt from Bury Port Harbour which was spread over contaminated areas of 
the former Camarthen Bay Power Station. The site was remediated to a variety of end 
uses; green infrastructure served as a catalyst for regeneration and tourism, with cycle 
trails, golf course and 200 ha of land for forestry (Holmes, 2003). The work exemplifies 
how partnership and sustainable reuse of materials can transform an industrial wasteland 
(Holmes, 2003).
3.3 1990's - Land use battles and partnerships: greenspace versus redevelopment 
In 1991, two years after establishing the Regional Development Agencies, the government 
set contaminated land targets for regeneration which helped to drive land reclamation and 
improve working arrangements between Local Authority Land Reclamation teams and the 
Regional Development Agencies. The new targets resulted in regeneration funding and 
projects which tended to focus on hard end uses and economic outputs, such as housing 
development, competing with incentives for greenspace creation. Urban regeneration was 
boosted in 1995 when the Labour Government re-focused policy on sustainable 
development and brownfield regeneration. In 1990, the UK Environment Protection Act
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(EPA) had set out regulations for land registers listing all potentially dangerous sites based 
on their historic use (Dixon, 2007) although the registers were not published due to 
resistance from industry and concerns regarding land blight. However, remediation activity 
continued and as the range of remediation technologies available to practitioners increased, 
so the Environment Agency produced guidance on the selection of appropriate techniques 
(Postle, 1999). To trigger urban regeneration and construction on brownfield sites (Dixon,
2007) the 1995 Environment Act (s57) was inserted as Part HA into the Environmental 
Protection Act. On a larger scale, the impact of European legislation to restrict the volume 
of material going to landfill, prompted the development and application of new 
technologies (CLiAIRE, 2006), such as thermal desorption and soil vapour extraction 
(Table 1).
Until 1991, the Derelict Land Grant was the dominant economic driver for regeneration of 
derelict sites in the UK, focusing on regeneration for hard end uses ( Ling, 2000; 
Hesselberth, 2003). In 1997, the Cornwall Land Reclamation Strategy was launched, 
demonstrating that ‘soft end’ land use, such as amenity woodland, can be a catalyst for 
economic regeneration. Between 1997 and 2001, thirty sites were reclaimed in Cornwall 
costing around £3 million per year. The programme heralded a move away from 100% 
derelict land grants and towards strategic partnership delivery approaches. The delivery of 
the programme and similar schemes such as the Millennium Coastal Park (South Wales), 
demonstrated how ‘soft end’ use could deliver environmental benefit and positive social 
return (Holmes, 2003; Wilson, 2003).
During the late 1990’s, awareness of the potential use of phytoremediation and
phytoextraction in land remediation grew (Raskin, 1997). The extent to which plants may
be able to remediate and reclaim sites in a sustainable manner, encouraged comparatively
12
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low cost, flexible, soft-end techniques which produce comparatively low volumes of 
material requiring final disposal. Plants are harvested, burnt and the ash taken to landfill 
sites. Between 1995 and 1997 there was significant international research interest into the 
techniques, including field trials to remove radon nuclides in the vicinity of Chernobyl 
nuclear reactor, in the former Ukraine. Trials were also undertaken to remove lead from 
soils in the US (Raskin, 1997). Research into phytoremediation continues at the time of 
writing (Gan et al., 2009), by virtue of their ability to minimise the quantity of waste and 
volume of secondary products. Work by Gallagher (2008) indicated that plant productivity 
on urban brownfield sites is impaired by metals in the soil and that a chelating agent or 
organic soil amendment should be used to reduce mobile fractions of total metal load, to 
improve productivity and ecosystem function (Gallagher, 2008). It was realised that a 
decent depth of soil is required to establish greenspace.
The British Urban Regeneration Association formed in 1990, seeking to provide a forum 
for the exchange of ideas, experience and information for the emerging regeneration sector. 
Concerns about the continued loss of greenspace prompted research, highlighted in the 
1996 report ‘The Post-Industrial Landscape’. In a bid to slow the decline of greenspaces 
and improve quality of life for communities in England, the Land Restoration Trust (LRT) 
was created (Land Restoration Trust, 2004). Public open green spaces were recognised as 
‘community assets’ by organisations including English Nature (Stubbs, 2008) and the need 
to include greenspace in spatial planning, provide for greenspace management (Stubbs,
2008) and consider greenspace from the planning phase emerged (CABE, 2006). In 1999 
the Urban Parks Forum was established. CLiAIRE (Contaminated Land: Applications In 
Real Environments) formed in the same year.
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The annual reported loss of green space in urban areas reached a peak at the end of the 
1990’s as initiatives to monitor loss and address the decline which had started in the 1980’s 
began to take effect. From 1988 to 1993, nearly 20% of derelict brownfield sites in Britain 
were converted into green spaces (De Sousa, 2003). The reuse of brownfield sites rose: in 
London the average loss of greenspace slowed from around 100 yr (1989 -  1999) to 
around 60 ha yr (2000- 2005) (Greater London Authority, 2005). According to Wu 
(2008) a landscape ecology approach to urban studies started to emerge in the 1990’s.
Ideas around heterogeneity, scale and patch dynamics influenced ecology and 
environmental science which contributed to an increased value being placed upon 
greenspace.
The wider outputs and benefits of regeneration were also being observed, for example 
community cohesion, physical and mental wellbeing (O'Brien, 2007). In Canada,
Parliament Square in Toronto opened in 1995, providing 0.5 ha of greenspace on land 
which was formerly a railway corridor, tar paper dripping facility and coal gasification 
plant. Leslie Street Spit was a Take-fill’ brownfield site in Toronto where 471 ha of urban 
wilderness was created on land consisting of dredged spoils and disposal materials 
including earth, brick, asphalt and rubble. The site received Urban Wilderness status in 
1989 (De Sousa, 2003). A boarder understanding of the practicalities of reclamation; a 
deeper understanding of the environmental, social and economic reasons for reclamation of 
greenspace continued to emerge in this decade (O'Brien, 2007).
3.4 2000’s — European Influence, Innovation and Integration 
The UK Government Urban White Paper (2000) set a national focus on brownfield 
redevelopment. Some developers saw the drive for brownfield redevelopment as an 
opportunity for urban regeneration. Practitioners who had been awaiting target values for
14
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land remediation since the 1980’s welcomed the circular of target soil values for 
remediation purposes released by the Dutch Institute of Public Health and the Environment 
in 2000. The 2003 UK Sustainable Communities Plan further highlighted the significance 
of brownfield policy and the importance of regeneration (Dixon, 2007). The Plan triggered 
work on green infrastructure and regeneration at sites such as the Thames Gateway in 
London. By 2005, English Partnerships had become the government advisor on 
brownfield land and started to advocate sustainable remediation practices. Planning Policy 
Statement 1 was released, setting out how sustainable development would be delivered 
through the planning system (Dixon, 2007). The profile of greenspace, countryside and 
physical activity increased significantly, e.g. ‘Choosing Health’ and the ‘Physical Activity 
Plan’ were published by the UK Government. In April 2006, the Department of Trade and 
Industry (DTI) launched the ‘Sustainable Production and Consumption (SPC) Strategy’ 
covering waste treatment, waste management and pollution control. Of significance, the 
SPC Strategy referred to land assessment and remediation as a ‘growing market worth £1 
billion to the UK economy’(CLiAIRE, 2006).
A number of interlocking legislative regimes regulated contaminated land in the UK even 
up to 2010 (Luo et al., 2009). From 2005 to 2010, European legislation aimed at 
increasing the sustainability of the remediation process and techniques prompted a shift in 
the types of approach favoured. Organisations including EuroDemo, the Network for 
Industrially Contaminated Land in Europe and SuRF UK produced guidance on 
sustainable remediation (Clayton, 2009). Industry was reported to be using in-situ methods 
more frequently, rather than relying on dig and dump (Clayton, 2009).
As political awareness of the benefits of regeneration continued to increase and drivers for 
research reciprocated, the annual volume of research publications into land remediation
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peaked in 2007 (ISI Web of Knowledge). Drivers for integrated and sustainable land 
remediation, such as the Sustainable Communities Plan, aimed to improve the 
sustainability of the regeneration process (CLiAIRE, 2009) and the techniques available 
for remediation continued to increase in the early 2000’s, prompted by industry, seeking 
practical techniques to regenerate sites and improve aesthetic appearance using vegetation. 
A four stage process for effective re-vegetation of abandoned ash disposal sites was 
developed by (Haynes, 2009) and modem projects were taking a more multidisciplinary 
and integrated management approach (Berger, 2008; Hutchings, 2009; Gan, 2009).
Urban Greenspaces Taskforce (2002) reported on a decline in greenspace management and 
quality of greenspace, leading to a new England-only agency ‘Cabespace’. The 
organisation produced guidance, including Hallmarks of a Sustainable City (CABE, 2006) 
to help improve quality. Existing Government organisations and those with a remit to 
deliver public benefits re-considered their role in land regeneration in the late 1990’s. For 
example, the UK government looked to the major landowners to help meet targets to 
prevent loss of greenspace; to bring land into active use and help with regeneration. In 
2004, the Forestry Commission, responsible for managing four percent of land in the UK, 
commenced research and practice into land regeneration and urban greening, reflecting 
specific research and best practice publication needs. Research into sustainable 
regeneration of derelict land, undertaken in tandem with land regeneration programmes 
such as Newlands and Thames Chase (Mell, 2009) further informed best practice guidance.
The Land Restoration Tmst secured funding packages for the development of over 1500 ha 
of brownfield land, many with significant wildlife value (e.g. SSSI designation) between 
2007 and 2008. Major land owners of contaminated sites such as British Coal Authority 
and the National Grid, who relied on dig-and-dump, trialled new techniques, on a large
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scale. The National Grid considered bioremediation to be the most widely applied 
technology in their gasworks remediation programme during the 2000’s (Smith, 2009).
The £5m Bioremediation LINK research programme, launched in 2001, aimed to provide 
industry with bioscience applications to clean up land, air and water. Research included 
techniques using plants, microbes and phytoremediation to remediate substances such as 
polyaromatic hydrocarbons (PAH), cyanide and arable sludge’s. Best practice advice 
sheets were produced in 2009 and regulations were streamlined (CLiAIRE, 2009). New 
advances in the treatment and remediation of brownfield sites included stabilisation, 
solidification and the development of innovative binders such as composts and zeolite (Al- 
Tabbaa., 2005). The effects of remediation technologies on soil property are presented in 
Table 3.
Prior to 1986, planting on landfills was discouraged. Experiments established in the early 
1990’s considered tree planting on containment landfill in the UK and the establishment 
and performance of woodland tree species (Moffat, 2008; Putwain, 2003). By 2008 the 
establishment of vegetation was considered to be an important part of restoring landfill 
sites in most parts of the world (Moffat, 2008). Turning landfill sites to greenspace has 
created community resources in many urban and peri-urban areas e.g. Ingreboume Hill 
community woodland in east London (Mell, 2009).
After 2000, there was an increase in the use of a combination of reclamation techniques. 
Applications of special purpose composts, fertilisers and liming techniques bolstered the 
range available. Typical reclamation techniques included loose tipping (Moffat, 2007), 
cultivation (Foot, 2006; Sinnett, 2006) and chemical oxidisation (Ruzicka, 2003).
<Table 3 Remediation and Reclamation Techniques 2000’s>
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Thermal treatments to remediate soils had tended to be used ex-situ prior to 2000 (Table
2). The use of in-situ thermal desorption to remove organic contaminants increased in the 
new millennium and is a particularly useful technique to remove toxic organic 
contaminants and volatile heavy metals, such as mercury. There are issues associated with 
high moisture content in certain soils, such as clays (Nathanial, 2004) although energy 
savings from not transporting materials off site can off-set energy requirements to dry wet 
soils. The use of techniques other than dig-and-dump in the UK is a sign of progress 
towards embracing a wider range of technologies.
Natural approaches to regeneration were highlighted during the International Conference 
on Multi-functional Landscapes in 2000 (Ling, 2000). The Manchester Model and the 
Northern Way Strategy are considered to be examples of best practice in post-war 
regeneration (Dixon, 2007). Furthermore, the issues associated with practical delivery of 
greening brownfield sites are epitomised by the clean up operation, undertaken to prepare 
the site for handover to construction companies for the 2012 Olympics (Hellings, 2009) 
(4.1). Although it’s a unique situation, the Olympic site is an example of the potential for 
integrated regeneration. Work to prepare the ground involved a suite of technologies to 
remediate land to a satisfactory level for human health. The operation involved setting up a 
soil hospital. Between 2007 and 2008 practitioners treated some 815,000 m^  of material on 
site, contaminated with heavy metals, TPH organics, PAH organics and Chlorine 
Hydrocarbons on clay alluvium soils, via soil washing, bioremediation, chemical 
stabilisation and complex soil sorting (Hellings, 2009). Few remediation projects match 
London 2012 Olympics in terms of political pressure, budget, expertise and international 
scrutiny, however the site is testament to how the right drive can deliver sustainable 
regeneration programmes.
18
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4. Looking to the Future
4.1 Integrated Techniques, Partnerships and Planning
Eccles (2009) reported that although a wide range of remediation methods are available, 
there is a tendency for UK practitioners to limit the application of lesser known techniques 
to larger sites where: (1) there is more space to undertake operations; (2) there is no or low 
risk to groundwater; (3) high concentrations of contaminants are present. This finding was 
taken a step further by CLiAIRE (2009), who reported that the UK is yet to fully embrace 
an integrated approach to regeneration, even past the millennium, despite attempts to 
include:
1) the principles of sustainable development into the process o f land reclamation 
through the planning system
2) multi-million pound research programmes into more sustainable forms of 
remediation and reclamation
3) increasing gate charges to deter financial incentives from land-filling contaminated 
material
4) changes to policy and legislation, such as those related to contaminated land, 
hazardous waste and soil
Show case examples such as the 2012 Olympics demonstrate that sites with mixed 
contaminants can be treated in alternative ways to dig-and-dump and that integrated 
approaches can be used to increase opportunities to deliver multiple community benefits. 
However, such examples are not the norm and only time will tell if  the sustainable vision 
of the 2012 Olympics site will be truly realised.
An integrated approach will help to deliver sustainable regeneration through:
19
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- coherent decision-making across the project life-cycle (remediation through to 
regeneration) and beyond, to site management and maintenance
- ensuring the site is regenerated to greenspace in a manner consistent with regional 
spatial strategies and related legislation
- promoting partnership working.
However, a number of measures must be consistently applied to ensure the integrated 
approach is fully embraced, including a strong lead by governments (via legislation or 
guidance); commitment from the broad range of stakeholders engaged in land regeneration 
(including remediationists, developers, land managers/owners); and, best practice 
promotion by partnerships and organisations such as CLiAIRE; for example, to encourage 
the use of lesser known techniques via demonstration sites, simultaneous multi-site 
remediation programmes and/or application at smaller sites. Such programmes could 
create chains of greenspace that would demonstrate the wider value of green infrastructure, 
landscape ecology and climate change mitigation through sustainable, landscape-scale 
regeneration.
4.2 Legislation and grants
Opportunities to improve regeneration practice exist. For example, provision o f new
guidance on how to include the principles of sustainable development in the land
regeneration process through the planning system; new research into the sustainability o f
remediation and reclamation techniques commonly used today; and further increases in
gate charges associated with land-filling to make more sustainable remedies more financial
viable. For all the developments of the past four decades, the quality o f a brownfield
greenspace is still very much in the hands of the local delivery team because legislative
and best practice guidance remains patchy and, often, optional. The UK is yet to fully
embrace the implementation of integrated restoration approaches, even past the millennium
20
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(CLiAIRE, 2009) and sustainable applications appear to be showcase examples, rather than 
the norm. Any move to encourage greater application of sustainability principles in 
brownfield greening will require impetus from everyone involved in the sector.
Legislation has a significant role to play in driving this impetus, as demonstrated 
throughout this review.
Evidence suggests that through economies of scale, large grants are required to fund 
schemes that can trigger regeneration over a whole region by offering financial incentives 
to create greenspace on brownfield sites and drive forward urban regeneration in the UK, 
for example the derelict land grant of old and today’s Newlands (Dudley, 2003). A move 
back to a large grant system to fund programmes of regeneration to greenspace would be a 
move forward for the UK.
4.3 A quality product, a sustainable resource
In the early days of brownfield regeneration to greenspace many of the complexities and 
risks were unknown or poorly defined. As a consequence, the practice of land regeneration 
was ad hoc and the likely success of the results was difficult to predict. This historical 
review has demonstrated that over the past forty years these complexities have been 
increasingly identified, including chemical, physical and technical issues of land 
reclamation; remediation techniques have been developed; risk assessment processes have 
been implemented; and best practice has been published.
At the site level, the technical expertise in reclamation is now well able to deliver quality
environments for the establishment of healthy vegetation/greenspaces. At the same time, a
wide range of remediation techniques are available to support this process o f delivering a
suitable, and low risk) growing media. And whilst research questions remain, such as the
21
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likely impact of climate change on remediation technologies, the issues surrounding 
brownfield regeneration to greenspace today have mostly moved beyond site constraints 
and technical matters. As Wu (2008) stated a landscape ecology approach to urban studies 
has emerged and is prominent, addressing ideas of land-use mosaic heterogeneity, scale 
and patch dynamics and environmental science, all o f which contribute to greenspace 
value. Consequently, issues of site design related to multifunctionality and appropriate site 
designing for location/users, sustainability (sustainable development, sustainable 
communities) and place making (contribution of a site to quality of place and quality of 
life) help to define the aims and objectives o f contemporary and, no doubt, future 
regeneration projects.
The question has mostly moved on from how to reclaim a brownfield site, to what is the 
most appropriate new use for the site and how can this be achieved through site design. 
Greater integration in planning and decision making will help appropriate selection of 
remediation, reclamation and regeneration techniques and site designing for the delivery of 
quality greenspaces and their inferred public benefits.
22
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Table 1. Definitions of common terms related to brownfield regeneration to greenspace
Term Definition
Brownfield
Greenspace
Land
Remediation
Land
Reclamation
Reclamation
Regeneration
Remediation
Remedial
Technologies
Restoration
Sustainable
Brownfield
Regeneration
Derelict or 
Derelict Land
A brownfield site is any land or premises which has previously been underused or developed and 
is not currently fully in use, although it may be partially occupied or utilized. It may also be 
vacant, derelict or contaminated. Therefore a brownfield site is not available for immediate use 
with intervention (AUcer, 2000).
Planning Policy Guidance Note 17 (PPG 17) includes a list of open spaces, within this there are for 
the different types and sub-categories of greenspace. Natural and semi-natural urban greenspaces, 
including woodlands, urban forestry, scrub, grasslands, wetlands, open and running water, 
wastelands and derelict open land and rock areas.
Amenity greenspace is also a sub category of open space, said to be most commonly, but not 
exclusively in housing areas, this category is deemed to include informal recreation spaces, 
greenspaces in and around housing, domestic gardens and village greens. Also of note; green 
corridors - including river and canal banks, cycleways, and rights of way (Department for 
Communities and Local Government, 2006).
Wood (1997) approached the classification of Land Remediation into two ways, engineering 
approaches such as traditional methods of excavation and disposal (dig and dump) and process 
based techniques (physical, biological and chemical).
Land reclamation is described as the process of providing new uses for previously developed land, 
as explained in Moore, Fox and Elliott (2003) (pDC).
Operations associated with the winning and working of materials which are designed to return the 
area to an acceptable environmental condition, whether for the resumption of the former land-use 
or a new land use, including both restoration and aftercare as defied by the 1990 Act. It includes 
events which take place before and during mineral extraction, e.g. stripping and storage of soils, 
and may also include operations after extraction such as filling and contouring or the creation of 
water areas (Department for Environment, Transport and the Regions, 1999) (p227).
I HOPE TO FIND A BETTER REFERENCE OR CUT
Urban Regeneration. Urban renewal (similar to urban regeneration in British English) is a 
program of land re-development in areas of moderate to high density urban land use (Wickipedia. 
2009).
To remove or contain a chemical hazard by removing it, stabilising it, or inactivating the 
chemicals or radionuclide’s in the environment to meet some pre-determined human health risk 
standards or guidelines, which differ depending upon the pollutant and jurisdiction (Berger,
2008). Also defined under Section 78a Environmental Protection Act 1990.
Remedial technologies are the specific tools which form the components of the approach. Eor 
example, physical containment (a pathway elimination approach) can be achieved through the use 
of slurry walls, sheet pile walls, or liners, often in conjunction with groundwater pumping and 
treatment. Source removal can be achieved through excavation and on site treatment of contained 
soils (by a variety of techniques), or through many available in situ techniques. A remedial 
solution will very often involve the use of several different remedial technologies (Hardisty et al, 
2008)(p308). Treatments which are undertaken In-situ, attempt to treat the contamination without 
excavation, such as solidification and stabilisation.
Restoration refers to the rebuilding or creating a preferred or target ecosystem ( Berger, 2008). In 
effect, attempting to restore back to a set point in history.
Sustainable Brownfield Regeneration is the management, rehabilitation and return to beneficial 
use of the brownfields in such a manner as to ensure the attainment and continued satisfaction of 
human needs for present and future generations in environmentally sensitive, economically viable, 
intuitionally robust, socially acceptable and balanced way within the particular regional context. 
(Thomton, 2007) (page 47)
Land so damaged by industrial or other development that it is incapable of beneficial use without 
treatment (Young, 1997).
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Table 2: Precis of remediation technologies
Remediation
technique
Bioremediation
In-situ
Enhanced
bioremediation
In-situ
Bioremediation
Ex-situ
Chemical extraction
Dual Phase 
Extraction
Soil flushing / Soil 
washing
Soil vapour 
extraction/air 
sparging (SVP) / 
Biosparging 
In-situ technique
Technique involves
Can be lengthy, still limited application 
(notably at sites with mixed 
contaminants) and a risk of fiigitive 
vapours. £85 / Tonne*. Includes natural 
attenuation, contaminants degrade 
naturally.
Recent biological advances led to 
engineering specific micro-organisms to 
undertake enhanced inorganic chemical 
remediation and organic chemical 
degradation (Singh et al., 2008). 
Injection of air or groundwater is used 
to introduce aeration and accelerate the 
bioremediation process.
Used to treat organic contaminates. 
Materials treated off site, heavily 
contaminated areas sent to landfill. Can 
have lengthy treatment duration. 
Windrows require space on site during 
treatment. There is a risk of fugitive 
vapours. £50 / Tonne*
A chemical reagent in a fluid causes 
transfer of metals fi'om soils to aqueous 
solution (Dermont et al., 2008).
Chemical extraction tends to be more 
expensive, compared to physical 
separation. US costs for chemical 
extraction range fi'om $358- $1717 m'^ 
(£219.00) -  (£1050.00) (Dermont et al., 
2008)
Cohesive soils can lead to extended 
treatment duration. Its can be difficult 
to achieve stringent targets. £63 / 
Tonne*
A solvent is used to extract 
contamination by injecting fluid up 
gradient of the plume; fluid is contained 
down gradient, before the contaminant 
is removed (Ruzicka. 2003). Most 
effective and cost efficient when used 
to remove organics and inorganic 
contaminants. Costs $80/tonne (Paff 
and Bosilovich. 1995) but in the context 
of remediation for secondary use. 
Removes volatile organics within 
months (considered rapid) with low 
impact. Suitable as a soil forming 
material. Involves aeration using 
pumping or injection to aerate soil.
Technique
Emerged**
Late I980’s 
(1989**)
UK
Use
X
1980’s
1990’s
X
Some early 
refs go back 
to 1955** 
but majority 
appear after 
1960.
Late 1980’s
Late 1990’s 
(1997**)
X
X
Late I990’s 
(1994**)
Latel980’s - 
mid 1990’s 
(1993**)
X
X
X
Case Study 
example
London 2012 
Olympic Park 
site. East 
London.
18,461 m  ^
materials treated 
between 2007- 
2009.
No examples of 
use in brownfield 
greening 
identified fiom 
the literature 
No examples of 
use in brownfield 
greening 
identified fiom 
the literature
No examples of 
use in brownfield 
greening 
identified fiom 
the literature
None found 
during searches 
in Science Direct
Technique used 
to remove lead 
contamination in 
the USA (Paff 
and Bosilovich, 
1995).
Case studies 
show that SVP 
degrades 
contaminants, 
assisted by 
aerobic
biodégradation
Reference
(Hellings,
2009)
(Dixon,
2007)
(pp219),
(Singh et 
al., 2008)
(Gan et 
al., 2009)
(Lynch,
2005)
(Gan et 
al., 2009)
(Dixon.
2007)
(Dermont 
et al.,
2008)
(Ruzicka. 
2003) 
(Eccles, 
2009) 
(Paff and 
Bosilovic 
h, 1995)
(Nathanial 
, 2002)
(Dixon,
2007)
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Solidification/
stabilisation
(phosphate
stabilisation)
Thermal desorption 
Ex-situ
Thermal desorption 
In-situ
Bioreactors
Phytoremediation 
brownfield site 
rehabilitation
Encapsulation of waste material 
prevents contaminants reaching 
potential receptors and minimises 
transport requirements associated with 
excavation and disposal.
Soils are exposed to increased 
temperatures, causing VOC's and 
SVOC's to vaporise. Subsequent SVE is 
used to remove vaporised contaminants. 
Most thermal treatments are ex-situ 
(Nathanial & Bardos, 2004)
Organic contaminants are exposed to 
temperatures (of up to 600°C) causing 
them to volatise. The gasses pass into 
another chamber, where they combust.
In-situ use increased at the start of the 
millennium (Nathanial, 2004).
Soil is slurried, then treated in a reactor. 
Microbes degrade contaminants then 
soils are returned to site.
Mid 1990’s X 
(1994**)
Mid 1990’s 
(1993**)
Early 2000’s X
Early 1990’s 
(1992**) 
(McFarland 
et al., 1992)
X
Phytoremediation is relies on plants to References X 
degrade contaminants.
The technique includes phytoextraction, 
rhizofiltration and phytodegredation.
date to 
1990’s**
Research 
into using 
plants to 
reclaim land 
dates back 
to at least to 
the mid- 
1960’s.
Detailed case 
studies are 
referenced by 
(Al-Tabbaa., 
2005).
No examples of 
use in brownfield 
greening 
identified fi*om 
the literature
No examples of 
use in brownfield 
greening 
identified fi*om 
the literature
No examples of 
use in brownfield 
greening 
identified fi'om 
the literature 
Liberty State 
Park, New 
Jersey, USA.
Phytoremediatio 
n was tested in 
field trials to 
remove radon 
nuclides from 
Chernobyl 
(former Ukrane) 
and also remove 
lead fi'om soils in 
the US (Raskin, 
1997).
(Al-
Tabbaa.,
2005)
(Nathanial 
, 2004)
(McFarlan 
d et al., 
1992)
(Dixon,
2007)
(Gallagher 
, 2008)
Degradation
Excavation and 
disposal /Dig and 
dump
Onsite
encapsulation
Contaminant degradation by vegetation, 1990’s X
soil macrofauna and microbes
Excavation to remove contaminated 1970’s X
material using machinery and disposed
to landfill. Immediate technique which
can be disruptive. Risk of fugitive
vapours during treatment. £125 /
Toime*
Many examples are available since dig 
and dump has been used extensively.
Encapsulation of contaminated material Mid 1980’s X 
at the site.
1990’s**
E.g earthworms 
can bioremediate 
soils
contaminated 
with organic 
compounds 
1973 -1976  
Silksworth 
Colliery, 
Sunderland, a 
former colliery. 
Materials were 
contained and 
greenspace 
created in the 
form of a 63ha 
town park (Cass. 
2003).
Norwood Coke 
works,
Gateshead, Tyne 
and Wear, UK
(Dixon,
2007)
(Dixon,
2007)
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Six Phase Heating 
(in-situ technique)
Windrows
Rapid technique with proven 
effectiveness in challenging soils and at 
varying depths. £78 / Tonne*.
Soil is put into rows and additional 
material (such as compost) added. 
Treatment beds require soil being 
spread on a surface, where it can be 
treated accordingly. Techniques include 
tilling and addition of nutrient.
1990’s
(1998*)
(Poremba, 2003).
X No examples of
use in brownfield 
greening 
identified from 
the literature
X Van Hees
mentions 
windrows briefly 
in Sweeden (van 
Hees et al., 
2008).
*Cost Estimates from CLiAIRE (2006)
** Date based on earliest references made to the technique in document titles (in a 
remediation context) using a search for the term on ISI Web of Knowledge.
X Technique is available for use in the UK.
+ Conversion from US dollars to GB pounds made using the exchange rate at the time of 
writing.
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Table 3. Remediation and reclamation techniques 2000’s
Technique
Loose tipping
Cover System
Cultivation
Deep
Cultivation
Chemical
Oxidisation
Organic
Amendments
Technique involves
Loose tipped soil forming 
material is deposited.
Around 0.5m deep for 
greenspace purposes and 
1-2 m for subsequent tree 
planting.
Cover Systems involve 
putting a layer of inert 
material over 
contaminated sites 
followed by vegetation. 
Geotextiles are proven to 
help vegetation establish 
(Rickson, 2003)
Pre 1986 planting on 
landfills was prevented. 
The establishment of 
vegetation is now deemed 
an important part of 
restoration for landfills in 
most parts of the world 
(Moffat et al, 2008.; Bell, 
2002; Businelli, 2009)
Cultivation is undertaken 
during the restoration 
phase.
Cultivation helps to 
enable plants to establish 
where compaction has 
occurred. Multiple 
benefits.
Sites where compaction 
has occurred (despite 
efforts to avoid 
compaction by loose 
tipping). Deep cultivation 
is the most effective 
technique to help plants 
establish on site.
A rapid technique where 
chemical oxidisation 
reduces the toxicity of the 
contaminant or increased 
the stability of the 
material.
The addition of organic 
amendments to cover 
materials assists with 
reclamation. For example, 
Biopelletts.
Technique
Emerged
Mid 2000’s
Techniques 
used in the 
UK today #
X
Case Study / example Reference
Early 1980’s X
The Bending 
and Moffat 
method of 
total
cultivation
was
developed in 
1997 (Foot, 
2003)
X
X
Late 1990’s X
Silver Hill.
Reclamation 
undertaken circa 2004.
Re-vegetation of 
colliery spoil in 
Nottingham.
Thames Chase, East 
London (Mell, 2009)
A landfill cover system 
was used at a controlled 
landfill, located in the 
municipality of Perugia, 
Italy as part of a heavy 
metal research project 
(Businelli, 2009)
Composts and sludges 
were added to a paper 
mill site, described by 
Burger et, al (2008) to 
reclaim soils damaged 
by acidic soil washing.
(Moffat, 2007
EC Internal
Document
(Silverhill
Management
Plan)
(Moffat et al., 
2008)
Total Cultivation was 
used on Winnerton, 
Imminham and Carnaby 
landfills in Humberside 
(Foot, 2003)
(Foot, 2006)
(Sinnett, 2006
(Ruzicka,
2003)
(Kilbride,
2006)
(Berger, 2008',
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(Berger, 2008)
Soil Composted waste can Early 2000’s X Winnerton, Imminham (Foot, 2003)
Remediation improve the structure and (?) and Carnaby landfills in
Using Special fertility of restored sites Humberside, described
Purpose and tree performance. by Foot et al.(Foot,
Composts 2003)
Fertilisers and Materials are added to X Sewage sludge was (Bell, 2002)
Liming improve the quality, 
fertility and balance the 
pH of the soil.
used at Millenium Park 
(Holmes, 2003)
# X = Technique is available for use in the UK.
* Cost Estimates from CL: AIRE (2008) (CL: AIRE, 2009)
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Short Outline of the Process Tree Tool
On 28th January 2010 Gail Atkinson met with Tony Hutchings and Kieron Doick to 
discuss ideas about the process tree tool and future work. TH requested 
information (1-4) set out in this document.
1) What the tool will be designed to do?
The Process Tree is a site delivery tool for brownfield (BF) to greenspace (GS) 
projects which is both end user driven and sustainability driven. What is beyond 
the scope of the tool? The tool is not about how the GS will help meet 
sustainability targets. The tool assumes the benefits of turning BF to GS are 
already justified and understood. The tool is about BF delivery, nothing else.
2) Who will use It?
The tool will be useful to practitioners developing BF to GS and individuals with 
limited experience in regeneration, i.e. site developers (planners and number of 
stakeholders). There is a need to test the tool and its capacity to improve the 
sustainability of greening projects, initial work started in preparation for the BLRS 
Conference in Glamorgan (Appendix 3). The tool will help promote best practice in 
organisations alive in regeneration, as they share in the experiences of others.
3) In what context?
The tool will be designed for use before and during regeneration (i.e. throughout 
the process of regeneration in its entirety). Organisational context; the tool will be 
useful for practitioners and stakeholders with limited regeneration experience, with 
a remit to deliver sustainability. With regards to the application of the tool during 
the project timetable; the tool will be useful prior to starting a project, at the 
planning phase (i.e. before PID is written) helping to manage risk; during each 
phase of the project; offering a conceptual model alongside best practice 
recommendations (or links to guidance). The tool will include a checklist. It will 
also help with the delivery, monitoring and management of a project, as 
practitioners will be able to learn from experience.
4) What will it give people that they don't already have?
A number of authors have highlighted improvement opportunities in 
implementation of practice and recovery of landfill sites, which can contribute to 
more effective regeneration. Developing a practical, user friendly document (tool) 
designed specifically for practitioners, that encompasses the whole regeneration 
process, designed and tested through action research will help meet this need. If 
practitioners make a negative decision as they work through the stages in 
assessing the suitability of a landfill site for forestry, they need to return to the 
previous stage. Developing a tool to support informed decision making will help 
practitioners as they work through the decision making process, providing the 
latest information, which must be accurate to minimise risk and uncertainty. As far 
as I am aware the whole process has not been mapped before, other than for the 
delivery of a specific site. The tool will help minimise the risk of overlooking stages 
in the process which, should they be missed, result in alienation of key 
stakeholders, retrofitting designs, risk to the FC reputation or overlooking 
sustainability considerations. Appendix 3 explains how the tool has been 
developed to date.
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Abstract
Greenspace is important to the quality of place and quality of life of those who use 
and live near it, as emphasised in the Government’s Sustainable Communities 
agenda. Brownfield sites provide an opportunity to create a public resource 
through greenspace, increasing quality of life and turning around the spiral of 
economic, social and environmental decline. Public greenspace is recognised for 
health, recreation, environmental and economic benefits. Brownfield sites are 
usually regenerated to a hard-end use, such as housing which can miss 
alternative land use options. There are opportunities to create greenspace 
alongside residential or commercial developments, an important consideration 
when appraising the best use for local people. The process of creating greenspace 
varies between projects with varying degrees of success in terms of end quality 
and opportunities for local people to use the space. This research has used case 
studies to model the brownfield to greenspace regeneration process and explore 
differences between them. The models have been amalgamated with the aim of 
increasing the efficiency of brownfield greening and the sustainability of new 
greenspace. The model should assist practitioners new to brownfield greening as 
well as promote best practice in organisations alive in regeneration, as they share 
in the experiences of others.
Keywords: Brownfield, Greenspace, Regeneration, Process, Process Tree, 
Sustainability
Corresponding Author
1. Introduction
1.1 Overview
Creating greenspace on brownfield sites should be sustainable, yet it is apparent 
from the literature that, during the process, sustainable measures can be 
compromised to increase project efficiency and speed of delivery. This research 
explored the process of turning brownfield land into greenspace and how the 
principles of sustainability could improve the way in which projects are approached 
and delivered.
1.2 Aims and objectives
The research aimed to identify the stages in the process of brownfield land 
regeneration to greenspace (‘brownfield greening’) as demonstrated via case 
study sites, and map commonality. The research objectives were: 
o Review literature on brownfield regeneration to greenspace 
o Identify the major stages in the process 
o Produce a simple theoretical process model of the major steps 
o Develop a refined process model for testing under real-life scenarios 
o Make recommendations for further practice research to improve the 
process and site sustainability
2. Methodology
2.1 Methodology
A literature review was undertaken involving internet and publication searches for 
‘brownfield, greenspace, reclamation process, regeneration, remediation and 
sustainable development’ in the domains of ‘greenspace, development projects 
and brownfield regeneration’. Terminology was clarified during the literature review 
and case studies were selected according to:
1. Regenerated brownfield after the year 2000
2. Site regenerated to greenspace
3. Regeneration works completed
4. Site open to the public in part or full
5. Case study literature available
Semi-structured interviews with practitioners were undertaken at two of the case 
study sites, to explore process experience, project drivers, final outcomes and 
follow up work. Project documents were analysed to explore the process of 
regeneration. Key stages in the regeneration process were mapped and a generic 
process model developed.
2.2 Definitions
A ‘Sustainable Brownfield Development’ is a development that has been produced 
in a sustainable way, in terms of design, construction and participation processes 
and in the way it enables people and organisations involved in the end use of the 
site to act in a sustainable way (Dixon et al, 2007). The term ‘brownfield’ includes 
Previously Developed Land (PDL), as described in the English Planning Policy 
Statement 3. Urban green spaces include planted public or private open spaces in 
urban areas and may include parks, public gardens, urban trees, sports fields, 
cemeteries and urban forests.
3. Literature review
3.1 A desire for greenspace
Some 300 000 ha of UK brownfield land presents a range of human and 
environmental risks (2007 figures) (Dixon et al, 2007). Greater regard for 
community space has emerged since the late 1990’s, prompting action to create 
greenspace in urban areas. Discussion around the sustainability of new urban 
greenspaces continues to increase as does awareness of the benefits of 
greenspace for society (Moffat and Hutchings, 2007). Thornton et al, (2007), 
highlights the multidisciplinary nature required of the process, to stimulate 
sustainability:
' Sustainable Brownfield Regeneration is... the return to beneficial use o f the 
brownfields in such a manner as to ensure the... continued satisfaction o f human 
needs... in environmental sensitive, economically viable, institutionally robust, 
socially acceptable and balanced way within the particular regional context.
For practitioners operating in the 1960’s, regeneration was about selecting species 
capable of tolerating local ground conditions, it was not about managing a whole
3
process. Experience developed through large-scale regeneration programmes in 
South Wales and Cornwall, on coal fields and mining sites respectively, led to 
improvements, including consideration of social, environmental and site specific 
conditions, for the first time (Holmes, 2003). Heritage was taken into account later 
(Wilson and Sainsbury, 2003). Securing funding for long-term maintenance and 
management became an important requirement following examples of secondary 
dereliction on regenerated sites (Hesselberth and Hobson, 2003). Considering the 
whole process is critical to successful regeneration because the logistics and 
practicalities influence the type of space created.
Variables that influence greenspace creation on brownfield sites and the way the 
process is approached include:
o Remediation technique
o Geographical location, context, surrounding land use 
o Site history and ownership 
o Legal designations on the land 
o Public perceptions and aspirations
The influence of these variables was demonstrated by enabling works for the site 
of the London 2012 Olympic Games (Hellings, 2009). An important part of the 
Olympic legacy is the creation of new urban greenspace; the ‘Olympic Park’. 
Londoners are set to see multiple-benefits from the park post 2012 when the site 
enters the legacy phase.
3.2 An unsustainable approach
In the UK, various health and environmental benefits from regeneration to 
greenspace are recognised (Alker et al, 2000; Kessel et al, 2009) and the drivers 
for regeneration projects have been included in a number of important policy 
documents. The aim of regenerating brownfield land to greenspace is well aligned 
with the principles of sustainability since it involves remediation, managing risk to 
receptors and creates a space which delivers positive benefits. The definition of 
sustainability proposed by Jackson (2009) ‘Sustainability is the art o f living well 
within ecological limits’ , extends the principle of sustainability to reflect human 
dependence on ecological support systems.
Doick et al, (2009) recognise that in the case of urban greenspace, sustainability is 
vulnerable to personal interpretation, a common theme in the implementation of 
sustainability and partly to do with the various levels at which sustainability can be 
applied. The sheer extent of the land contamination legacy in the UK means that it 
will require significant effort to ensure it is cleaned up at all, let alone in a 
sustainable manner (Dixon, 2007). Despite progress over the past fifty years, local 
examples of good practice demonstrate that there are opportunities to improve the 
process. During the planning phase, a silo approach hinders multidisciplinary 
working; the ‘sustainability approach' is more holistic, encouraging practitioners to 
work across disciplines. For example Dudley (2003) said that habitat work at a 
number of brownfield greening sites was a by-product of socio-economic outputs; 
not planned. At some sites, soil clean-up techniques have damaged soil, 
jeopardising vegetation growth and requiring treatment with soil conditioners. More 
consideration of sustainability is required in regeneration. Annual funding regimes 
have increased pressure to push schemes forward, whilst overlooking funding 
requirements for future maintenance, resulting in post regeneration decline in 
quality.
As civil engineers are reportedly making use of sustainable techniques, there has 
been a move away from traditional techniques such as dig and dump (CL;AIRE, 
2009), driven by EU measures including landfill tax. The use of process-based 
techniques (e.g. bioremediation) may be considered more sustainable than 
traditional techniques because they tend to have a smaller environmental impact 
and lower costs. However, the evidence base demonstrating one technique is 
more sustainable than another is yet to emerge. Doick et al (2009) call for 
brownfield greening projects to balance the three dimensions of sustainability in 
decision-making throughout the whole process, using monitoring and evaluation to 
measure success. Moffat and Hutchings (2007) explain that an in depth site 
investigation is imperative for successful restoration as it informs the decision­
making process and assessment of every discipline. Taking a multidisciplinary and 
broad landscape approach will help to make ‘sustainability targets’ in regeneration 
projects more meaningful.
CL:AIRE (2009) state that achieving sustainable remediation of brownfield sites is 
highly challenging; this may be the case but remediation is only a part of the 
process and the statement could be applied to each stage: planning, reclamation,
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design, hard works and site management. Typical stalling points arise as a result 
of short-sighted decision-making; selecting sites based only on economic criteria; 
soil damage during remediation; transporting clean soils to landfill and overlooking 
some of the potential benefits of regenerating a site (Table 1). At certain points in 
the process stalling points arise and sustainability measures are compromised; 
these stalling points need to be identified and addressed in order to improve 
brownfield greening sustainability.
4. Results
4 .1 1dentifying stages
Regeneration is a complex process, yet breaking regeneration into component 
parts enables the identification of key decision making points. The major stages in 
the process of brownfield regeneration to greenspace have been described as four 
phases (Doick and Hutchings, 2007). Within each phase, sub-processes can be 
added to describe detail. Bradshaw (1979) has described eight sub processes 
within the context of ‘Implementation and delivery'.
4.2 Case Study One - Town Lane
At Town Lane, near Southport in Lancashire, 26 ha of public open space was 
created on two ex-landfills. The land was acquired for restoration for the benefit of 
the public and to create wildlife habitat. Sand and soils were imported to the site 
and used to form a substrate in preparation for planting over 12,000 trees and 
shrubs. Infrastructure was installed, including cycle routes, pathways, bridges and 
a viewing point of the West Pennine Moors. The local community were involved in 
the planning and the site now offers sensitively connected habitat, wild flower 
areas and is used as an education resource (Forestry Commission, 2008).
Several stages were required to regenerate the site (Figure 1 ). The process 
developed by the Forestry Commission in Northeast England grouped work into 
the major phases; site investigation; consultation design and contractual 
arrangements; delivery and implementation. Development work continued after the 
site was opened to the public. Community consultation was undertaken by 
consultants who involved local residents and other stakeholders from the 
community to inform site design.
[insert Figure 1]
4.3 Case Study Two - Ingrebourne Hill
Ingrebourne Hill in Hornchurch, East London is a 54 ha area of public open 
greenspace. Previously used for gravel extraction and as a landfill, the land was 
acquired for the benefit of the public and to improve habitat. Woodland has been 
established on the site and the local community were involved in the planning, 
design and planting of the woodland, through events and consultations. The 
project has enhanced the area and the site is accessible public open space, used 
for recreation, amenity and wildlife habitat (Forestry Commission, 2008). The 
stages involved in regenerating Ingreborne Hill were led by the Forestry 
Commission (Figure 2). Four phases were used in the regeneration as described 
in the documentation ‘Bringing Countryside to your Doorstep' (Forest-Enterprise, 
2004).
[insert figure 2]
4.4 Case Study Three - Hay Green
Hay Green Lye, West Midlands is a 4.5 ha area of public open space which was 
previously a coalmine and brickworks. The site was used as a domestic refuse tip 
between 1936 and 1964. New woodland was established on the landfill and 
members of the local community were involved in planning, design and planting of 
the woodland. The project enhanced the area of public open space, delivering new 
opportunities for recreation and amenity (National Urban Forestry Unit, 1999). The 
stages involved in regenerating Hay Green, described by the National Urban 
Forestry Unit (Figure 3), suggest that the site investigation involved data analysis 
and mapping soil depth. Various techniques were used during implementation, 
including ripping, fencing, planting and amenity provisions.
[insert figure 3]
Table 1 highlights the limiting practices identified through this research, and 
suggests various tools to support future greenspace creation. The approaches 
which may improve decision making and delivery of regeneration projects during in 
the process are noted.
[insert table 1 here]
4.5 A review o f identification and reclamation
Tools were used to inform expert opinion during the strategic planning phase at 
both Town Lane and Ingrebourne Hill. At Town Lane, practitioners used the Public 
Benefit Recording System (PBRS) to identify the best site for maximum social, 
environmental and economic benefits through regeneration. In contrast to Town 
Lane, much of the community consultation at Ingrebourne Hill was undertaken by 
members of the project team. All three of the cases study sites were capped 
landfills and soils deposited prior to vegetation establishment
4.6 Rapid solutions come at a price
Practitioners noted that funding availability can increase pressure to regenerate 
sites in the shortest time possible. The speed of regeneration, whilst critical to 
reduce the exposure of potential receptors to contamination (Petts, Cairney and 
Smith, 1997), requires full risk assessment. Unnecessary haste does not warrant 
abandonment of sustainability objectives. Nor should rapid regeneration 
jeopardise the quality of the greenspace long-term or justify reliance on landfilling 
as a solution to contaminated soils. Research shows that for some sites, it is now 
practical, in terms of timescales, to use composting techniques to remediate 
contaminated soils on-site, prior to establishing vegetation (Williamson et al,
2009). Clean up technologies such as phytoremediation may require longer 
durations than other techniques available and they can offer a more sustainable 
option, where the risk assessment permits their usage, but their popularity alone 
doesn’t equate to sustainability.
4.7 Consultation and Design
Where members of the community are included in decision-making, urban 
greening projects are proven to be of greater success, yet community engagement 
takes time. Inyang et al, (2009) state sustainability itself is a process and one 
which should involve the community, including decisions about future use of 
brownfield’s. Community consultation involving events and site visits informed the 
design and development of the three case study sites, however timing and 
approach varied. At Town Lane, two community consultations were undertaken 
with the aid of consultants, a preliminary consultation followed by second involving 
the tool ‘Space-shaper’. At Ingrebourne Hill, a protracted consultation period
involved two consultations (1998 and 2007) in addition to a specific consultation 
with local schools. During the site delivery stage, engagement activities included 
tree planting events, held during 2008.
4.8 Implementation and Delivery
Vegetation was established successfully at Town Lane and Ingrebourne Hill 
although vandalism was reported at the latter. Since planting mature trees does 
not indicate whether seedlings of the same species will not grow on the site, nor 
does it indicate whether trees will tolerate site conditions in the future (Moffat,
2009) future vegetation and natural regeneration can not be guaranteed. However, 
successfully growing young trees on a contaminated or previously contaminated 
site is a good indicator of their long-term survival prospects (Moffat, 2009). 
Appropriate soil preparation is required to support establishment. Successfully 
growing vegetation on a site first-time is not only cost effective, it is more 
sustainable, as establishing and getting the right vegetation avoids costly 
replacement of trees, encourages community pride and minimises risk of 
secondary dereliction.
5. Conclusion
5.1 “Three Pillars o f Opportunity”
This research has found evidence of good local decision making, quality 
greenspace delivery and benefits realisation. However, the focus of decision 
support tools to date has been on economics (cost saving, profit margins etc) 
overlooking the need to evaluate sustainability issues (Onwubya et al, 2009). At 
each stage decision-making should select the most sustainable solution.
o Contaminated land remediation guidance underlines sustainability and long­
term efficiency but also reluctance to potentially leave contaminants on-site. 
This has been cited as a limiting factor in practitioners selecting gentle soil 
remediation techniques and with it the opportunities to use more 
sustainable technologies.
o Practitioners should seek to encourage public engagement throughout the 
decision-making process by encouraging social inclusion. It is important to 
raise awareness of long-term impacts of land use changes, circulate
information about how long regeneration is estimated to take, to help 
manage stakeholder expectations.
o Pursue a low carbon high value economy (Christie and Warburton, 2001) 
efficiently using resources and helping to minimise long-term costs.
5.2 Scope for continual improvement
Techniques such as LCA and multi-criteria analysis could be used during the 
decision making process to select contaminated land remediation approaches 
(Onwubya et al, 2009). Both LCA and MCA offer opportunities to assess 
sustainability of the land regeneration process in detail. However, the tendency for 
these techniques to be generic may have limited their application. For example, 
the process of decision-making using multi-criteria about future land use involves 
some degree of expert judgement. In addition to tools, supportive organisational 
arrangements are needed to support practitioners and stakeholders faced with the 
challenge of delivery. Since the creation of greenspace is more likely when it is 
part of a larger regeneration programme (Moffat and Hutchings, 2007), efforts to 
develop large programmes should be encouraged. Investing in existing urban 
greenspace is also critical because a decline in the quality of an area of 
greenspace can make it vulnerable to development pressures.
It is possible to deliver what appears to be a successful project. However the way 
in which the project has been delivered, at first assessment, may not maximise the 
potential benefits, something impossible to check by sight alone or single 
assessment. If a thorough deliberation and decision making process has been 
undertaken, the end result should take account of sustainability and proceed to 
implement sustainable urban greening at each stage of the process. Delivering a 
brownfield greening project using sustainability objectives will help to maximise the 
potential benefits from the overall delivery of the project. The list of opportunities to 
improve the sustainability of the regeneration process (Table 1) in this document 
can be used alongside sustainability tools to inform the decision-making process. 
Ultimately, encouraging deliberation in decision making and paying due regard to 
the principles of sustainable development will improve the long-term success and 
sustainability of regeneration and urban greening on brownfield sites.
5.3 Rooted in sustainability
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Sustainability relies on setting objectives from the outset, detailed assessments, 
multidisciplinary approaches, stakeholder commitment and community 
engagement. The presence of healthy or visible vegetation does not indicate a 
sustainable or successful urban greening project. The same applies to site use: 
the use of a site today does not mean the community will continue to use it as 
intended, or use it at all.
To the authors knowledge the regeneration process has not been previously 
modelled and, as such, regeneration proceeds according to local expertise. This 
research has explored the process and practitioner experiences, highlighting 
issues and examples of good practice. The generic process tree (Figure 4) was 
developed in response to issues in delivery of regeneration projects (Table 1) and 
to start integrating the principles of sustainability into the process of regeneration. 
By amalgamating case study experiences, the generic model should help increase 
the sustainability of new greenspace through alerting practitioners to the wider 
constraints in delivering sustainability. There is a need to test the generic model 
and its capacity to improve the sustainability of greening projects. The model can 
assist practitioners new to brownfield greening as well as promote best practice in 
organisations alive in regeneration, as they share in the experiences of others.
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Executive Summary
Forest Research and the University of Surrey are engaged via the Engineering 
Doctorate in Environmental Technology Programme in a collaborative four-year 
research study. This study is looking to improve the sustainability of the land 
regeneration to greenspace process. This report presents the third six month 
period of the project and describes the progress of the Research Engineer in 
pursuit of the fulfilment of the academic criteria from April 2010 to October 2010. 
The project aims to provide a decision support framework for brownfield to 
greenspace regeneration and guide users towards tools to maximise the benefits 
attained.
The milestones set out for this six month period were completed to schedule, 
several major tasks were delivered, this included a presentation of project 
research at a conference, supporting an MSc internship at Forest Research; 
further refinement of the Histories Paper^ and three taught modules. The activities 
undertaken during the last six months demonstrate marked progress, notably in 
framing the questions to be addressed in the next stage of research and gaining 
further understanding of integrated assessment techniques, decision making and 
the role and use of MS Project Software, in each of these. The EngD research will 
continue to develop within the scope of the project aims and objectives (included 
in the 12 month report); plans for the next six month period and dissertation are 
presented within this report. These focus around the development of the EngD 
methodology.
 ^Brownfield Regeneration to Greenspace: History, Techniques and Reflections for 
the Future.
3
1 Introduction
This document concerns progress within a four year collaborative study between 
Forest Research (FR) and the University of Surrey (UniS), looking to improve the 
sustainability of the land regeneration process to establish greenspaces and to 
maximise the benefits realised. This project progress report is an accumulation of 
eighteen months work undertaken by the Research Engineer (RE) for the purpose 
of fulfilling the Engineering Research Doctorate (EngD), consistent with the format 
and content for the past two reports. The aims and objectives stated in the twelve­
month report have not changed, they continue to provide a platform upon which 
various options for the methodology are being explored and are included here for 
completeness, namely that the project will:
■ Develop a process which integrates remediation with reclamation and the 
wider regeneration cycle to maximise the outcomes of regeneration;
■ Assess the technical requirements for regeneration to greenspace and seek 
to use these to inform the community consultation procedure;
■ Assess the benefits of regeneration and opportunities to improve social, 
environmental and economic benefits delivered as a result of such projects.
The project is running to schedule and planned to proceed for a further two and a 
half years. Concurrent with previous reports, the contents of the report herein 
documents progress and academic work activities undertaken for the EngD from 
April to September 2010. The report then sets out work scheduled for the next six 
months, to April 2011.
This is the third of eight six month reports which form the portfolio documenting the 
research progress. Looking ahead, the next report will be subsumed by the 24 
month dissertation in preparation for the two year viva. The background and 
rationale for the research was set out in the first six month report alongside the 
research considerations (aims, objectives, project management) and wider project 
considerations (programme of research within which the project sits). The 12 
month report refined the aims and objectives and added clarity as to the overall 
direction of the research.
1.1 Direction of the Research Project
The completion of academic modules, eighteen months of experience at Forest 
Research and presenting at the British Land Reclamation Society (BLRS) 
conference has helped to clarify the direction of the research. The literature 
review, data from pilot interviews with practitioners and the module in sustainable 
development, formed the foundation of the research presented at the BLRS 
Conference in Glamorgan (Atkinson and Doick, 2010). The short document titled 
‘Outline of the BGPM Tool' has been revised in light of discussion with each 
supervisor and colleagues in the Land Regeneration and Urban Greenspace 
Research Group (LRUG), a revised copy of this document is included (Appendix 
1). The four-year research proposal (Table 1) and main work and activities this 
period (Table 2) are also included in this report.
1.2 Project Aims and Objectives
The project aims and objectives (previously stated in the 12 month report), 
combined with learning objectives for the integrated assessment module and 
ongoing literature review and surveys with woodland users at Thames Chase have 
helped progress towards meeting a number of objectives. The RE has started to 
answer a number of questions included in box 1 (below) and expanded in Table 1.
Objective 1. Review the techniques used to regenerate brownfield land including 
their applicability in green space establishment.
- What are the techniques and when are they used?
- Explore how decision making is defined on site and within the regeneration process and 
what the key parameters are? (Question refined)
2. Map all of the stages in the regeneration process, including sub-process 
relationships, stakeholder involvement, management and key decision making 
gateways (Link to 3).
- How are environmental, economic and social impacts of land regeneration to 
greenspace assessed? What data are used to inform the decision making criteria? Are the 
data practical, consistent, expensive, reliable?
- At what stage in the process are the impacts evaluated, how and by whom?
- What actions are available to address impacts, what triggers impact reduction measures 
to be taken?
- What are the potential engineering design options? How can these options best be 
identified, listed and their credentials explored? (E.g. Text book examples / case studies)
- How do the options differ and why?
- Document the various processes of regeneration and undertake analysis to contrast 
models (Question refined).
3. (a) Review case study sites to document how stakeholder decision
making influenced project delivery, site design and site use.
- What information is currently used to inform decision making? (Question refined)
- How is the information used, by whom and at what stage in the regeneration process?
- I f  a technique could be developed to help create greenspace, who might use it, when 
and why? (Question refined)
- How were stakeholders involved?
(b) Compare the technical decision making process, between the case study 
sites (3) throughout the process (2) and in light of the social objectives of each 
project.
- What resources do practitioners and stakeholders draw upon to inform their decisions?
(c) Develop a tool and trial at case study site. (Question refined)
- How should the tool best be presented / assembled to maximise use (new)
- What additional considerations would help to maximise the sustainability of regeneration 
on brownfield sites?
- How might various techniques work and at what stage in the process would they be best 
introduced?
- How might a tool / technique improve the sustainability of the regeneration process?____
Box 1 Objectives and Research Questions 
2 Research Proposal
The research proposal has not changed from that presented in the last report 
(Table 1). Data collection during the last six months has been via surveys, 
literature reviews, case studies, meetings with practitioners, supervisors, experts 
and field visits.
2.1 Methodology
To date the draft methodology (described in the twelve month report) has included:
(1) A review of literature to review techniques used to regenerate brownfield 
land, their applicability to green space establishment, when the techniques 
emerged and why:
(2) Data collected through participatory research in interviews with key 
stakeholders and more recently members of the public; e-mail 
communication; papers which enabled the review of techniques used to 
regenerate brownfield land and initial identification of stages in the process 
and mapping the typical order of stages;
(3) Formal training in Contaminated Land with Land Quality Management 
(LQM).
(4) Several field visits to regenerated sites.
All data collected to date has been documented and recorded material has been 
transcribed. Further field visits may be necessary to consider site credentials; 
mapping; demographics and strategic fit in the process; to note fixed procedure(s) 
(e.g. activities which are undertaken to meet legislative requirements) and soft 
procedures (e.g. assessment of population demographics). Further interviews will 
be necessary to consider standard project management procedure (e.g. concept, 
feasibility) and optional procedures (e.g. activities which are undertaken to deliver 
best practice) such as planning for integrated management. Data will be used to 
compare the technical decision making process.
2.2 Developing the Methodology
The draft project methodology will be developed and finalised during the next six 
month period, based around the following stages:
1. Describe what is happening at the moment (i.e. map the stages in the 
process of land regeneration to greenspace and typical project scenarios):
2. Speak to practitioners about what is used at the moment, who is involved
and what is needed (e.g. what practitioners would look for in a tool):
3. Develop a brownfield greening project management tool (BGPM tool) (of
unknown format, could be web-based, for example):
4. Trial and refine the BGPM tool.
Literature Review and Interviews
During the next 6 months a review of the literature will focus on decision making
theory. Semi-structured interviews piloted in 2009 will be broadened to additional
7
stakeholders. In-depth interviews with stakeholders who have been involved in the 
delivery of greenspace projects will be undertaken. Experts will be approached to 
establish the extent of FC involvement in brownfield sites across the country and 
people involved to compile a list of sites. The list of sites will constitute the full 
‘population’ that could be used in this research project, for development and 
testing the BGPM tool. Other sources of information will be identified through gap 
analysis, approaching experts in academia, colleagues and new contacts.
Refining the methodoiogy for the BGPM tool
The methodology for the BGPM tool is presented in the five points described in the 
document titled ‘Short Outline of the BGPM Tool’ (Appendix 1). The BGPM tool will 
seek to enable practitioners to minimise risk and balance the resource 
requirements (such as time, quality and cost) of a regeneration project with site 
considerations.
CASE STUDIES
Process Trees 
Process Task Lists L 
Process GANTT Charts
Model
elopment
Final Tool
GENEMC
Process Tree 
Process Task List 
Process GANTT
Stakeholder Input
1 .Testing -  Expert Check through Internal Review
2. Testing -  Practitioners Process Tree
3. Refinement
Brownfield Greening Project Management 
I Tool (BGFM)
1. Process Tree 2. Process Task List
y
3. Process GANTT 4. Other
Project
outputs
Figure 1. The methodology for the EngD project and BGPM tool.
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2.3 Case Studies
Discussions regarding the use and availability of case study sites for the purpose 
of testing the BGMP tool are ongoing and will be addressed in more detail during 
the next six months. The case studies noted in the previous reports remain subject 
to review. There are a number of sites which may prove suitable for the purposes 
of the research, pending legal agreements and development of selection criteria. 
Although the original sites earmarked for research through the EngD have been 
delayed in coming ‘online’ (i.e. transferring of ownership to the FC) the RE is 
following the sub-process of site identification with interest through ongoing 
discussions with the Team Leader of the Thames Chase Community Forest.
2.4 Wider Research Considerations
Research question 3b (Table 1) will compare the technical decision making at 
different sites, collaborative opportunities identified in the twelve month report, 
such as information sharing opportunities, are being pursued in support of the 
project. The project is of particular interest to:
■ Social and Economic Research Group (SERG) who are interested in the 
stages that stakeholders are involved in the process of regeneration;
■ Thames Chase Community Forest, who are interested in testing the BGPM 
tool and improving the delivery of greenspace projects.
3 Project Outputs
A number of major outputs were completed this period although some remain 
ongoing and will roll over into the next six month period.
3.1 Major Outputs
The major project outputs completed this period include:
■ A revised version of the document titled ‘Short outline of the BGPM tool’ 
(Appendix 1);
■ BLRS Conference publication (Atkinson and Doick, 2010) and presentation;
12
■ Surveys of woodland user preferences completed at sites in the Thames 
Chase Community Forest (Mardyke / Cely Woods) and Alice Holt;
■ A revised draft process task list and Gantt Chart were produced using MS 
Project (figure 1) which involved mapping the stages in the regeneration 
process which have been identified to date;
■ A short review of literature concerning sustainable communities;
■ Contribution to the “Benefits of Green Infrastructure" Report for Defra 
(Forest Research, 2010).
3.2 Outstanding Outputs
Project outputs outstanding from this period include;
■ A comparison of the technical decision making for each case study site 
throughout the process, and in light of the social objectives of each project;
■ Submission of findings from the first 12 months to an academic journal; 
Paper Title: Brownfield Regeneration to Greenspace: History, Techniques 
and Reflections for the Future.
■ Identification of a BGPM tool for brownfield regeneration to greenspace 
projects which is both end user driven and sustainability driven;
■ A list of all stakeholders.
3.3 Scheduled Outputs
The outputs and deliverables scheduled for the next six months (Table 3) include:
■ A review of literature in the field of decision making;
■ Development of the EngD project methodology and BGPM tool 
methodology;
■ Development of the model, a theoretical generic model which projects might 
aspire to delivering and expert review of the model;
■ A list of FC brownfield regeneration projects and contacts;
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■ A map of each stage in the regeneration process, including sub-process 
relationships (interdependencies), stakeholder involvement, management 
and key decision making gateways;
■ A review of case study sites and documented explanation of how decision 
making influences project delivery, site design and site use;
■ Dissertation.
In addition, a comparison of the technical decision making for each case study site 
throughout the process and in light of the social objectives of each project, will be 
observed indirectly during the next six months, in support of the longer-term 
project progress.
14
4 Academic Modules
During the third six month period from April to October 2010 three modules were 
completed and all milestones scheduled for the six month period were met. 
Milestones for the fourth six month period have been agreed (Table 3). Academic 
modules completed this period include Integrated Assessment, Transitions to a 
Low Carbon Economy and Advanced Leadership. Consistent with the approach 
taken for previously completed modules, the coursework for the Integrated 
Assessment and Transitions to a Low Carbon Economy involved a review of 
literature. Findings from Integrated Assessment coursework were closely linked to 
a number of the project research question (section 4.1).
4.1 Findings from Integrated Assessment Research
4.1.1 Overview
The research aimed to describe the decision context within which the methodology 
(CLR-11 Risk Assessment) is used currently. The research included a critique of 
the application of the methodology in this context using the RIVM-MNP Guidance 
(Petersen et al., 2003) evaluation process and knowledge of critical thinking / 
decision support techniques.
The research highlighted how the CLR-11 Risk Assessment methodology could be 
improved to provide decision support. There are a number of modifications which 
could enable the approach to work better in practice for this context (e.g. provision 
of stakeholder identification and input, minimising biases and error).
4.1.2 Risk and Stakeholders
One of the key parameters for decision making on brownfield sites and 
regeneration in the UK is risk (research question 1.2, table 1 ):
■ Land regeneration to greenspace and the clean up of brownfield sites helps 
to manage risk to receptors, such as humans and the environment.
■ The risk based approach to managing land contamination adopted in the 
UK has been considered by other countries (Luo et al., 2009).
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The risk assessment for Jeskyns Farm is an example of when various 
stakeholders (research question 2.2, table 1) have been involved in the 
assessment of environmental, social and economic impacts (research question 
2.3, table 1). Stakeholders involved in the assessment include:
■ Regulators - The Environment Agency produced CLR-11 to enable the 
assessment of risk.
■ Stakeholders who advocate the use of CLR-11
■ The LRUG - engaged in regeneration projects across the UK providing 
integrated research. The group are involved in developing national 
guidance and tools for the assessment and sustainable remediation of 
contaminated and brownfield sites to green end-use, therefore they are 
involved in the development of decision tools and best practice guidance to 
ensure environmental benefits and impacts of greenspace development are 
delivered. In the context of Jeskyns Farm, this was specifically related to 
site investigation, prioritisation, restoration and delivering value to society.
■ Consultants - undertake risk assessments of brownfield sites being 
regenerated to greenspace at the request of the client.
■ Communities - interested and involved in greenspace as a resource which 
has been proven to provide opportunities for recreation, sport and other 
beneficial activities considered critical to health (CL:AIRE, 2009).
■ Government -  who, under the Labour administration, sought to improve the 
health of people living in urban areas, which led to a drive to create more 
greenspace.
CLR-11 provides and example of a risk assessment method to determine project 
feasibility, which links to research question 3b.1 (table 1) and highlighted various 
resources practitioners draw in the form of reports. Where greenspace is created 
on contaminated land it must be in a suitable condition for its intended use, or 
remediated to that purpose. In the case of greenspace (community woodland) 
sites are intended specifically for public use and therefore must be suitable to 
accommodate human receptors. Information on Jeskyns Farm and CLR-11 is 
presented in Appendix 2.
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5 Sustainability
A review of the literature revealed that there is no definition of ‘site sustainability’ 
for regenerated greenspace. Defining site sustainability is important to the EngD 
because it helps determine the balance of benefits delivered through regeneration, 
such as environmental, social and engineering. Literature was reviewed to develop 
a ‘working definition’, which considers sites as places. The definition will be used 
until further research can be undertaken to clarify the meaning.
“Site sustainabiiity for the creation o f greenspace (possibly on b f sites) refers to 
sites which are valued by local stakeholders as places which people want to use 
now and in the future, meet the diverse needs o f existing and future communities /  
residents, are sensitive to the environment, and contribute to a high quality o f life.”
In developing the definition, the literature drew on important concepts relevant to 
the project, including sustainable communities, environmental frameworks, social 
sustainability and engagement.
5.1 Sustainability and Sustainable Communities
The Colantinio report was used to inform the development of a working definition 
of ‘site sustainability’ for the project (Appendix 1). Should future project 
requirements necessitate a deeper understanding of social sustainability, the 
references in the report would provide a platform for further research, such as the 
relationship between community access to greenspace and public engagement.
5.2 DPSiR Framework
The European Environment Agency has developed a framework to help policy 
makers monitor progress in environmental policy targets. Research concerning 
social sustainability has used this framework, known as the DPSIR Framework 
(Driving forces. Pressure, State, Impact, Response) (Smeets and Waterings, 
1999). The World Health Organization used the DPSIR framework in designing 
environment and health indicators within a decision making context. The DPSIR 
model was also adapted by the Social and Economic Research Group (SERG) at 
FR in the development of an indicator framework for assessing the impacts of deer 
species in and around peri-urban woodlands.
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5.3 Social Sustainability Assessment Approaches
The Colantinio Report (2007) includes a definition of sustainable community and 
makes specific reference to the quality of natural environment. The concept of 
social sustainability and links to research fields such as corporate social 
responsibility, social capital and social equity and quality of life and wellbeing are 
explored in the report. The research touches on the interactions between social 
sustainability and urban form, including sense of place. The report highlights the 
paucity of implementation tools and lack of theoretical framework for social 
sustainability and how social assessment tools overlook participation. Colantonio 
also called for an integrated approach to assessing sustainability and mentioned 
that sustainability certification was overlooked.
5.4 Engagement
The FC ‘Involving People in Forestry Toolkit’ is based on work of Max Hislop and 
Mark Twery along with Forest Enterprise staff. Forestry Commission, 2004 
http://www.forestresearch.aov.uk/forestrv/infd-5xmds8. The toolkit consists of a 
manual and 50 worksheets about participation, including a range of approaches to 
consultation and informing people suitable for use in a variety of situations such as 
advertisements and briefings, focus groups and forums, internet surveys, 
telephone surveys, openspace and questionnaires. The tool kit was looked at for 
future reference purposes and to familiarise the RE with the various tools.
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G Project Management
6.1 Project Management during the third six month period
The portfolio has been updated with records of agendas and minutes of 
meetings and there have been no significant changes to the project, industrial 
host or supervisory arrangements during the third six month period. The 
portfolio submission date remains February 2013.
6.2 Project Management during the next six months
Deliverables have been scheduled (6.3) and the forthcoming academic 
requirements considered (Table 4) for the next six months of the project. The 
four year timetable presents an overview of the project in its entirety (Table 5).
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Table 4 Academic Deliverables Scheduled for the third six-month 
period, dissertation and viva
Work
Programme
Deliverable Deadline
Module A dvanced Leadership follow up 7*^  O ctober 2010
Module C orporate Social Responsibility 1-5 Novem ber 2010
M odular
Assignm ent
Corporate Socia l R esponsib ility  
Coursework
D ecem ber 2010
Module Life Cycle A pproaches 10-14 January  2011
M odular
Assignm ent
Life Cycle Approaches Coursework February 2011
Module Environmental Auditing and 
M anagem ent System s
31 January  -4^^ 
February 2011
M odular
A ssignm ent
Environm enta l Auditing and  
M anagem ent System s Coursework
M arch 2011
Dissertation The 24 month dissertation.
Presenting the industrially-orientated 
research  work. An account of p rogress 
and description of future research  
proposed April 2011- February 2013 
will be accom panied by a  project plan.
1^ A p ril 2011
Exam ination Viva. An ora l exam ination by  a pane l 
convened b y  the M anagem ent 
Executive Committee.
M ay 2011
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6.3 GANTT Chart
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Fig 6.3 GANTT Chat 
Project Plan 2010-2011 Overhead Task
Task
UoS Modules & Coursework
! Portfolio
Rescheduled /other
Task Duration Start Finish Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Land Regeneration for Greenspace Establishment 1328 days 16/02/2009 19/10/2013
Balancing engineering environmental & social considerations 16/02/2009 16/02/2013
MEETINGS 111 days 26/01/2009 01/04/2011
Literature Review
Lit Review 1- Land Reclamation Techniques (remaining) 33 days 01/09/2010 18/12/2010
Refine draft paper on 'Historic Applications of Regeneration ' 185 days 00/12/2010
Refine and Submit 0 days 01/12/2010 01/12/2010
Methodology
Development of methodology 5 days 15/11/2010 19/11/2010
List of sites, comments and refine document 5 days 22/11/2010 26/11/2010
Agree scope, develop model and start collecting data (practitioner interviews) Undecided 21/01/2011
Lit Review - Decision Making
Literature Review 10 days 04/10/2010 15/10/2010
Summarise findings 5 days 22/11/2010 26/11/2010
Circulate for comment 1 day
MSc Student Internship Support
Follow up work on user preferences in site design 10 days 13/02/2011 07/05/2011
Case Studies
Liasion with Thames Chase re Ingrebourne Landfill Reclamation Programme (Th Ongoing
Task Duration Start Finish
Year One UOS Modular Programme
Year Two UOS 2010 19/01/2010 19/01/2010
Year Two Training 2010 5 days 19/01/2010 25/01/2010
Land Quality Management (LQM) Training Module x 5 one day course 1 day 09/03/2011 07/12/2011
Advanced Leadership Module Follow Up - August 2010 1 day 07/10/2010 07/10/2010
Year Two UOS Modular Programme Autumn 2010
Corporate Social & Env Res Module-Autumn 10 5 days 08/10/2010 14/10/2010
Corporate Social & Env Res Coursework-Autumn 10 5 days 15/10/2010 21/10/2010
Submit Social & Env Res Coursework 0 days 21/10/2010 21/10/2010
Year Two UOS Modular Programme 2011
Environmental LCA Module - January 10-14 5 days 10/01/2011 14/01/2011
Environmental LCA Coursework - January 17-21 5 days 17/01/2011 21/01/2011
Submit Coursework 0 days 24/01/2011 30/04/2011
Year Two UOS Modular Programme 2011
Environmental Auditing Module - 31 January to 4 February 5 days 31/01/2011 04/02/2011
Environmental Auditing Coursework - 7-11 Feb 5 days 07/02/2011 11/02/2011
Submit Coursework 0 days 13/02/2011 13/02/2011
Year Two UOS Modular Programme 2011
Environmental Law Module 04-08 April 2011 5 days 04/04/2011 08/04/2011
Environmental Law Coursework - 7-11 April 2011 5 days 07/04/2011 11/04/2011
Submit Coursework 0 days 13/05/2011 13/05/2011
2nd Portfolio Progress Report -1 April 11
Back ground reading and preparation 4 days 21/11/2010 26/01/2011
Draft report 15 days 14/02/2011 04/03/2011
Update project management 1 day 09/12/2010 09/12/2010
Consult on draft and finalise 10 days 06/03/2011 16/03/2011
Submit 24 month dissertation and prepare for viva 0 days 01/04/2011 01/04/2011
Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Twm
LEAVE BLANK
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6.4 Research A c tiv ity  T im etabie
Table 5 Revised Four Year Research Activity Time Table
Year Dates Activity Deliverable (& Research Question) Complete
February
2 0 0 9 -
O ctober
2009
Literature
review
C ase  Study 
Introduction 
and  analysis
Refined s e t of objectives
Review of literature on historic 
applications and em ergence  of 
land regeneration (1.1)
R esearch  Proposal (EngD)
Draft paper on land regeneration 
to g reen sp ace
Pilot interview data  (1.2)
Problem definition and project 
m anagem ent (B o x i)
First six month project report
Y es
Y es
Y es
Y es
Y es
Y es
Subm itted
O ctober 
2 0 0 9 -  
April 2010
P ro cess  T ree 
M odels
S takeholder
lists
Literature
review
(process)
Review of literature on p rocess  of 
brownfield regeneration to 
g reen sp ace  (2.1)
Map of s tag e s  in regeneration 
p rocess (2)
Map s ta g e s  and sub -p rocess 
relationships, stakeholder 
involvement, m anagem ent and 
key decision making gatew ays 
(2 .1)
Draft m odels
List of all stakeholders
Second six month project report 
(April 2010)
Y es
Y es
S tag es
/sub
p ro c e sse s
m apped.
R est of
ta sk
pending.
Y es
Pending
Subm itted
25
Year Dates Activity Deliverable (& Research Question) Complete
April
2010 -
O ctober
2010
Data
collection -
interviews
with
stakeholders
D evelopm ent 
of p rocess  
model
Visits to c a se  
study sites
List of stakeholders (2.2)
Map s tag e s  and su b -p rocess 
relationships, stakeholder 
involvement, m anagem ent and 
key decision making gatew ays 
(2.3,4,5,6,7,8)
A review of how im pacts are  
a s s e s s e d  (2.3) a t c a se  study sites
A com parison of the technical 
decision making for each  c a se  
study site throughout the  p rocess 
and in light of the social objectives 
of each  project (3a. 1, 2 & 3).
Initial developm ent of a  model for 
practitioners, to trial a t c a s e  study 
site (3b. 1)
Third six month project report 
(O ctober 2010)
In draft 
In draft
Pending
Pending
In draft 
Subm itted
O ctober 
2010 -  
April 2011
Develop the 
BGPM tool
Trial of the 
BGPM tool 
and start 
da ta
collection
(experts)
Finalise and subm it Histories 
paper
List of stakeholders
Literature Review in decision 
making com plete and written up
EngD M ethodology written up
BGDM Methodology written up
List of PC regeneration sites  
docum ented
Draft BGPM Tool -  ready for 
testing
S econd Y ear Dissertation 
(subsum es the fourth sixth month 
project report. April 2011)
Contingency
Started
Started
26
Ye
ar
Dates Activity Deliverable (& Research Question) Co
mp
let
e
April Run trials in full
2011 - and collate data
O ctober
2011
Analysis of
results (3c)
Further
refinem ent of
BGPM tool (3c)
Literature
Review of
stakeholder
engagem en t
and sustainable
credentials of
brownfield to
green  sp ace  (3
a&b)
Pilot trials - results and findings 
docum ented (3)
Pilot technique trialled a t c a se  study sites 
(3)
Data collection (early data)
R esults analysis
A sse ss  results (3c)
Revised versions of the  BGPM tool
S econd Y ear Viva Examination
Fifth six month project report (Oct 2011 )
Literature Review of stakeholder 
engagem en t (3 a .1,2 & 3)
D ocum ented explanation of how 
stakeholder decision making influences 
project delivery, site design and site u se  
(3b. 1).
Contingency
O ctober 
2011 -  
April 
2012
Write up Write up results and consider further 
refinem ent need s
Sixth six month project report (April 
2012)
April
2012 -
O ctober
2012
Final analysis 
and writing up
Exit strategy
All da ta  compiled
Exit s tra tegy  produced
Seventh six month project report (Oct
2012)
Contingency
O ctober
2012 -
April
2013
Dissemination Dissem ination Activity (papers, talks etc)
Final portfolio subm ission includes final 
eighth six month project report, and at 
least one p eer reviewed publication (April
2013),
April
2 0 1 3 -
O ct2013
Closure Final viva voce exam ination
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Appendix 1 Short Outline of the Brownfield Greening Project Management
Tool (v2).
Revised Outline of the ‘Brownfield Greening Project Management Tool’ v.2.0
1. Introduction
This docum ent describes p rogress to define questions to be ad d ressed  by the EngD 
project in ‘land regeneration to g reenspace : balancing the social, engineering and 
environm ental considerations'. The outline has  been  written to docum ent the 
discussion and p rocess of problem identification and to refine the definition of the 
Brownfield Greening Project M anagem ent (BGPM) Tool. A working definition for site 
sustainability h as been  developed and the next s tag e s  in the project are  proposed.
For exam ple, this is likely to involve producing a small Project Initiation Docum ent 
(PID) and /or m ethodology for the EngD^.
2. Outline o f  the BG PM  Tool
The ‘tool’ will support practitioners regenerating a  brownfield (bf) site  to g reen sp ace  
(gs). The tool will p resen t regeneration of bf to g s  a s  a  ‘p ro cess’, a  se ries  of s tag e s  
and sub -stages. The tool will support decision making that will enab le  practitioners to 
create  sustainable gs and thereby help maximise the benefits of regeneration 
projects.
3. Problem  Identification
During the last 18 m onths a  num ber of problem s assoc iated  with the p rocess of bf 
regeneration to g s  have been  identified through this research . A num ber of the 
problem s have been  published in the paper for the British Land R egeneration Society 
(BLRS) C onference in G lam organ (7-9/09/2010). The problem s identified w ere 
tabulated according to:
o The s tag e  in the p rocess the problem occurred (planning / site investigation / 
design / consultation / rem ediation / reclam ation / hard works / site 
m anagem ent / monitoring & evaluation / u se  of the site / general high level), 
o The stakeholder groups the problem is of relevance to (legislative
requirem ents / site u sers  /corporate (FC) perspective /funders perspective), 
o R elevance to the original EngD brief 
o The deg ree  to which problem s have been  ad d ressed  already 
The tab les  w ere used  to identify high priority research  problem s (4).
4. P rio rity Research Problem s
Priority research  problem s w ere revealed, determ ined by the  num ber of stakeho lders 
concerned with the issue (max score  4) and relevance to the original EngD brief, a s  
follows:
i. The environm ental, econom ic, engineering and social im pacts of land 
regeneration to gs are neither identified nor a s s e s se d . The a b se n c e  of a
Calling the project outputs a ‘process tool' is yet to be confirmed (terms are explored in appendix 1 ). The 
working title is ‘process tool’ i.e. developing a method for the process of land regeneration will consist of a 
model which will support the end user in delivering greenspace.
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system atic a sse ssm e n t technique underm ines the sustainability of gs 
created .
ii. Aside from project specific docum entation, no one has  yet identified or 
m apped all the s tag e s  in the regeneration p rocess or, if they a re  critical 
to the successfu l production of sustainable gs (links to EngD objective 2).
iii. No one h as m apped how decision making is undertaken, w hen and w hat 
the key param eters a re  in bf regeneration to gs.
iv. During the regeneration of som e bf sites, com m unities have been  
excluded from the decision making p rocess a t early s tag es . Late 
involvement in the p rocess can have benefits, such a s  m anaging 
expectations, how ever delaying involvement until after important 
decisions about the future of a  site are  decided could be linked 
(theoretically) to dissatisfaction and low ra tes  of u se  (i.e. regenera ted  
sites aren 't fit for intended use).
V. It is not clear if there is a  need for support in bf regeneration to gs, a t 
w hat level it is needed , by whom, or w hat the m ost appropriate 
m echanism  to provide this support might be.
5. Finding Soiutions to Problems
The BGPM tool will see k  to solve problem s ii and iii, to develop som ething which 
enab les  practitioners to minimise risk and balance the resource requirem ents (such 
a s  time, quality and cost) of a  regeneration project with site considerations. To solve 
the problem s (ii and iii) the following tasks will be undertaken:
i. Map the main s tag es  in the regeneration process.
ii. Identify decision making m odels, consider their strengths and 
w eak n esse s  in this context to selec t m ost suitable m odels for (iii).
iii. Identify who n eed s  to be involved and how decisions a re  m ade.
iv. Identify w hen decisions are  m ade and by whom to reveal important 
decision making points and leverage points (as described by Klein,
1998).
V. Establish which s tag es  are  m ore important^, which are  less im portant 
(may be better exp ressed  as: highlight critical s tag e s  in the p ro cess  or 
important leverage points in decision making).
vi. Indicate the critical path.
6. How will this help?
The critical path will help practitioners visualise the p rocess and increase their ability 
to m ake decisions. By undertaking a review of literature, c ase  studies of regeneration  
projects will be identified, to highlight who has  been  involved in decision making, 
how, w hen they w ere involved and how involvement could be improved. Further to 
this, a  list will be compiled of the following: 1) w hat techniques and p ro c e sses  w ere 
used , 2) by whom, 3) w hen and a t w hat s tag e  in the process. E.g. EIA / C onsultants 
during the planning s tag e  to mitigate negative im pacts. The research  will a lso  se e k  to
 ^Having identified decision points, generic questions to use at each decision point include 1. what is 
wanted from the site 2) what are the options 3) what is the consequence of a.b.c. etc.
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capture exam ples of tools used  by practitioners to identify w hat constitutes a useful 
tool and why.
7. m a t  /s m e 6G PM  Yoo/?
To provide practitioners with a  tool to solve the problem s in regeneration, the p rocess 
(modelled a s  the p rocess tree  for the BLRS conference) will be further developed. 
The process tree  is a generalised representation of the theoretical order of s tag e s  in 
the p rocess of regeneration, a s  practitioners undertake projects now. The tool will be 
a decision support m echanism  for practitioners to take practitioners to working 
through the p rocess of regeneration a s  a series  of s tag e s  and sub s tag es  and 
support decision making by: 
o Showing the general critical path in the land regeneration p rocess of bf sites to
gs
o Highlighting m ilestones
o Distinguishing betw een critical and optional tasks
o Providing the practitioner with a  route m ap of what to do to regenera te  a site 
(not how to regenera te  their site) (BLRS / MS Project) 
o Introducing new sub-tasks in the consultation s tag e  of the critical path and 
argue for or against their inclusion (through R&D testing) 
o Directing the practitioner (and/or m em bers of the team ) to literature / gu idance 
and b est practice concerning ‘how’ to regenera te  (possibly cut) 
o Direct practitioners in new techniques and ‘tried and te s ted ’ best practice 
techniques, or literature to that effect.
The model will enab le  practitioners to visualise the seq u en ce  of major s tag e s  in the 
regeneration process, highlight optional routes to delivery using a network diagram . 
The process Gantt may include connections betw een sub p ro cesses  and key 
decision making points. The final tool will be in a format (such a s  MS project) that 
will enab le  the practitioner to baseline the p rocess and adap t it to suit their need s . 
Although the nam e of the BGPM tool may change in the future, at p resen t the term  
refers to ‘decision support tool in the form m ost appropriate to the end u se r’ i.e. the 
land regeneration practitioner. The form m ost appropriate to the end u ser will 
ultimately depend  on the application which is m ost suitable to enable e a sy  use. For 
exam ple, this may be in the form of a series  of w eb pages. The hypothesis for the 
first piece of empirical research  is:
"Visual representations o f the typicai process o f land regeneration to 
greenspace currently miss out sub-tasks and/or sub-processes, such as 
community engagement. The addition o f missing tasks will improve the 
delivery o f benefits from brownfield regeneration to greenspace projects.”
For exam ple, during the community engagem ent s tag e  there a re  different w ays of 
approaching consultation. The hypothesis may confirm speculation that undertaking 
consultation sub-tasks and sub -p ro cesses  a t the planning stage, design s tag e  and  
m anagem ent s tag e  would m ost strengthen site delivery.
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8. W hat the too l w ill be designed to do?
There is currently limited knowledge and literature available concerning the p rocess 
of bf regeneration to gs. Authors Moffat and Hutchings (2007, pp168) report on the 
problem s in delivering sites and retaining sustainability, they m ake reference to 
regenerated  sites falling into a  s ta te  of secondary  dereliction. The BGPM tool, 
designed for site delivery, will help practitioners deliver sustainable sites and 
a ssu m es  the benefits of turning bf to gs a re  already justified and understood. The 
BGPM tool will be developed to explore its capacity to support the delivery of quality 
(sustainable) greening projects through testing. The tool will help prom ote b est 
practice in organisations actively en gaged  in regeneration, a s  they sh are  in the 
experiences of others.
9) Defin ing susta inab ility  in the regeneration process.
The a b sen ce  of a definition of ‘site sustainability’ in bf regeneration to gs can  cau se  
problem s for stakeholders involved in regeneration projects (table 2). Doick e t al., 
(2009) have defined the sustainability objectives of bf regeneration to gs and 
recognise tha t all bf greening projects face a certain am ount of site and  context 
specificity. Whilst recognising tha t w hat is needed  for each  site might be different, 
without a  c lear definition of sustainability for the whole regeneration process, 
practitioners, a t best, work to an  endpoint se t of sustainability objectives. The BGPM 
tool se ts  out to ad d ress  this gap  by building on work by Doick et. al., (2009) and 
supporting work required to define the sustainability of g reenspace . A working 
definition of site sustainability for bf regeneration to gs h as been  developed until 
further research  can be undertaken to clarify the m eaning.
10) Who w iii use the BG PM  tool?
The tool will be designed  for practitioners delivering regeneration projects and other 
stakeholders. The project will be of interest to site developers, planners and a 
num ber of stakeholders, since sustainability is increasingly being considered  in 
relation to community and urban policy. The tool will support stakeholders in m eeting 
legislative requirem ents, whilst delivering sites  that better accom m odate site u se r 
perspective, funding requirem ents and corporate requirem ents (i.e. from a  FC 
perspective related to policy, funding, politics and KPI’s).
11) In what context?
The BGPM tool will be designed  for use  before and during regeneration. The tool will 
be useful prior to starting a  project, a t the planning p h ase  (i.e. before PID is written) 
helping to m anage risk; during each  p h ase  of the project; offering a conceptual model 
of the p ro cesses , including links to guidance and support timing and scheduling. The 
tool will be useful for practitioners and stakeholders with limited regeneration 
experience.
12) W hat does it m ean to ‘test the too l’ and  how  w ill it be developed?
Testing the tool aim s to develop and refine the p rocess. In developing the tool, 
s ta g e s  in the p rocess will be captured by undertaking sem i-structured interviews with 
experienced experts in the field^. As som e of the s tag e s  in the p rocess / sub
 ^Suggested contacts for interviews at this level include Andy Moffat, Tony Hutchings, Kieron Doick, 
Anthony Bradshaw and Gareth Price.
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p ro cesses  m ay be overlooked, the tool may not be an accurate  reflection of decision 
making acro ss  all s ites  or the preferable order for the site in question, how ever 
testing will help capture lesso n s learnt and m ake im provem ents. For testing 
purposes, a  draft p rocess tool will be produced for a  practitioner to u se  to inform 
decision making for the regeneration of a  new site. Experience will be  captured and 
recorded through sem i-structured interviews.
13) Has the use o f  a contro l been considered?
To date, literature describing regeneration c ase  stud ies have been  used  for the 
purpose of a  control. The options for a  control w ere explored (additional notes). The 
control will be a second  team  regenerating a similar site, who will be contacted during 
the regeneration p rocess, having identified w here in the p rocess they are, they will be 
interviewed to docum ent the decisions they  are making in the ab sen ce  of the tool.
14) W hat w ill the process too l give people that they don 't a lready have?
Dickinson (2002, pp175) highlighted im provem ent opportunities in im plem entation of 
practice and recovery of m odern landfill sites, making specific reference to a  num ber 
of issues, including improved soil m anagem ent and faster, more effective restoration, 
which can contribute to more effective regeneration. Developing a practical, u ser 
friendly tool that e n co m p asse s  and ad d s  to regeneration, tested  through action 
research , will help m eet this need. Developing a  tool to support informed decision 
making will help practitioners a s  they work through the decision making process, 
providing the latest information, which m ust be accura te  to minimise risk and 
uncertainty. If practitioners m ake a negative decision a s  they work through the s tag e s  
in a sse ss in g  the suitability of a  landfill site for forestry, they need  to return to the 
previous s tag e  (Dickinson, 2002). The tool will help minimise the risk of overlooking 
s tag e s  in the p rocess which, should they be m issed, result in alienation of key 
stakeholders, a  need  to re-regenerate  sites, risk to the FC reputation or overlooking 
sustainability considerations.
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Additional notes:
Long-term site success and sustainability
Doick et. al., (2009) sta te  that one important hurdle to achieving long-term site 
sustainability is fragm entation in responsibilities and lack of continuity during 
g reen sp ace  creation. ODPM recognise the im portance of place ‘..sustainable 
com m unities are p laces w here people w ant to live and work now and in the future. 
They m eet the diverse n eed s  of existing and future residents, are sensitive to their 
environment, and contribute to a high quality of life’ (ODPM, 2005: p.1)
Defining the Critical Path
The Association of Project M anagem ent (APM) p resen t definitions of the critical path 
(APM, 2006). “seq u en ce  of activities through a project network from start to finish, 
the sum  of w hose durations determ ines the overall project duration. Note; there  may 
be more than one such path. (The path through a series  of activities, taking into 
account interdependencies, in which the late completion of activities will have an 
impact on the project end date  or delay a key m ilestone.) APM go on to define the 
critical path analysis a s  “procedure for calculating the critical path and floats in a 
network”. The critical path method (CPM) is defined a s  “a technique used  to predict 
project duration by analysing which seq u en ce  of activities has the least am ount of 
scheduling flexibility. The critical path m ethod is a modelling p rocess that defines all 
the project’s critical activities which m ust be com pleted on time. The start and finish 
d a tes  of activities in the project are calculated in two p h ases . The first ph ase  
calculates early start and finish d a tes  from the earliest start date  forward. The second  
phase  calculates the late start and finish activities from the latest finish date  
backw ards. The difference betw een the pairs of start and finish d a te s  for each  task  is 
the float or slack time for the task  (see  float). Slack is the am ount of time a ta sk  can 
be delayed without delaying the project completion date. By experim enting with 
different logical seq u e n c es  and/or durations the optimal project schedu le  can  be 
determ ined”.
35
Options for the use of a control
To date, literature describing regeneration c a se  studies have been  used  for the 
purpose of a  control. Using c a se  studies for the purpose of a  control is limited by the 
fact that com pleted sites offer limited opportunities to interview practitioners, partly 
b ecau se  team s tend to move on after a  site is delivered. For scientific rigour it is 
preferable to te s t the tool, the options for a  control w as explored (supporting notes). In 
an  ideal situation, decision making would be captured both without the tool and with the 
tool. Whilst a  willing practitioner h as  an interest in testing the tool on a form er landfill 
site due for restoration in late 2010, it is too early to confirm w hether it will be feasible 
to te s t the tool in practice, since this is d ependen t on the availability of a  suitable site 
(s) and the availability of the practitioner. Option 1 will be used  for control purposes.
Option 1. The control will be a  second  team  regenerating a similar site, who will be 
contacted during the regeneration process, having identified w here in the  p ro cess  they 
are, they will be  interviewed to docum ent the decisions they a re  making in the a b se n c e  
of the tool. The use  of the second  team  will not be completely objective a s  a d eg ree  of 
subjectivity will be introduced through prior regeneration experience of individual 
practitioner, bias may a lso  be introduced by provoking the ‘control’ practitioner to give 
regard to m atters they would otherw ise be oblivious to and therefore influence the  way 
they go about regeneration on the ‘control’ site. The EngD is designed  around active 
research  and therefore using a second  team  a s  a  control who ‘do not u se  the tool’ limits 
the scope  to influence b e s t practice on a  new site.
Option 2. A second  site
In theory, a second  site could be used  a s  a  control, delivered by the sam e  team . 
However, in practice, the previous u se  of the tool will influence the decision making at 
the control site and ultimately, a  district rarely undertakes two regeneration projects in 
tandem . Since sites take a  minimum of 12 m onths to deliver from start to finish, there  is 
insufficient time for one team  to te s t the tool a t two sites  within the time constrain ts of 
the EngD.
Option 3. A control could involve having a  second  team  ‘theoretically’ reg en era te  a  site 
‘not’ using the tool. This may be feasible, although once the tool is in u se  by the  ‘first 
te am ’ this m ay influence the decision making of o ther practitioners, including the 
‘theory’ team .
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Appendix 2 Integrated Assessment - Jeskyns Farm CLR-11 Risk 
Assessment
1.0 Jeskyns Farm
Jeskyns Farm is situated in Cobham , south e a s t England. The site w as sub ject to 
a  risk a sse ssm e n t and contam inated land investigation in 2006, which led to 
regeneration work to create  a  community g reen sp ace  in 2008. The regeneration of 
the site helps answ er research  objective 2 (table 1) by highlighting a key decision 
making gatew ay (i.e. risk a sse ssm e n t undertaken during the planning stage). 
During the risk a sse ssm en t, data  is used  to inform decisions (research  question 
2.3, table 1). A num ber of stakeholders are  involved a t this s tag e  (2.2, table 1).
During the planning s tag e  of Jeskyns Farm, a  S tage  1 CLR-11 Risk A ssessm en t 
w as conducted by WD Environmental Limited (WDE) (2006) using guidance 
produced by the Environment A gency (2004). The research  for the  purpose of the 
Integrated A ssessm en t module involved a review of the report produced by WDE: 
CLR-11 S tage  1 Risk A ssessm en t -  Jeskyns Farm, Cobham ; which provided 
scientific data  concerning risk, in order to support a decision p rocess , nam ely 
w hether to redevelop and restore the land for u se  a s  community w oodland in Kent. 
The decision making p rocess involved the identification of risks posed  a t the  site 
and those  p resen ted  by the regeneration. The S tage  1 a sse ssm e n t w as u sed  to 
establish form er u ses, formulate an  initial conceptual site model, identify additional 
work required a s  the basis  for requirem ents within the next phase , and direct the 
site investigation.
2.0 CLR-11
The Environment Agency developed The Model P rocedures for the  M anagem ent 
of Land Contamination (CLR-11) in 2004. The guidance adop ts a  risk-based 
approach  for the a sse ssm e n t of contam inated land (based  upon source-pathw ay- 
receptor) and a  structured framework to a s s e s s  contam inated land issu es . CLR-11 
is used  to identify risks, a s s e s s  options, m ake decisions and develop m an ag em en t 
strateg ies. There are  three  main p h a se s  1) Risk A ssessm en t 2) Options Appraisal 
and 3) Implementation.
CLR-11 adopts a  technical approach and is used  by practitioners to identify and 
a s s e s s  the risks posed  by a site to the environment, hum an health and controlled
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w aters, establish  the significance of the risks and identify a suitable course of 
action. CLR-11 tak es  into account a  range of issues, including the legislative 
framework, site end use, risk drivers, m odels, data, limitations, w ider consider­
ations (time and cost), technical requirem ents and limitations and uncertainty.
The u se  of CLR-11 h as been  advocated  by the EA, CL: AI RE and English 
Partnerships (CL:AIRE, 2006). The circum stances in which WDE have used  CLR- 
11 to undertake the S tage  1 risk a sse ssm e n t for Jeskyns Farm is a  typical u se  of 
the framework a s  CLR-11 w as designed  to support investigation, rem ediation and 
regulatory investigation under Part HA of the Environmental Protection Act 1990.
3.0 The RIVM evaluation process
The N etherlands Environmental A ssessm en t developed the Mini-Checklist (MC) 
and the Q uickscan Q uestionnaire (QQ), produced in the RIVM/MNP G uidance for 
Uncertainty A ssessm en t and Communication. The MC and QQ w ere developed by 
the Agency to support dealing with uncertainties a t a  level which sits above 
decision making tools, such  a s  CLR-11.
In the coursework, the MC w as used  to analyse  the com m unication of uncertainty 
in the S tage  1 risk a sse ssm e n t for Jeskyns Farm Report by WDE. Further to this 
the MC w as used  to stim ulate reflection of the uncertainties involved in risk 
a sse ssm e n t and how th e se  might be com m unicated. In the c a se  of the Jesk y n s 
Farm Report th e se  w ere a s s e s s e d  in relation to the client (Forest R esearch). As 
the project is com plete, the guidance w as used  to review and evaluate  the report. 
The MC w as used  a s  a  rem inder of points to consider in dealing with uncertainty, 
to review how uncertainty w as dealt with and a s  a  p rocess by which the  RA could 
be considered, a s  recom m ended by P e te rsen  et al., (2003). The im portance of the 
uncertainty w as deem ed  to be medium a s  there w as limited resource  available. 
Under the c ircum stances using the QQ is optional. However, the QQ w as u sed  to 
docum ent the way uncertainty w as ad d ressed .
4. Critique of the application of the CLR-11 methodology
4.1 The RIVM evaluation p rocess
The application of the CLR-11 m ethodology w as briefly critiqued using the RIVM 
evaluation p rocess and knowledge of critical thinking / decision support
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techniques. The MC w as used  to a s s e s s  the WDE S tag e  1 CLR-11 Report 
(Appendix 1). in sum m ary, problem framing, involvement of stakeholders, mapping 
and a sse ssm e n t of relevant uncertainties and reporting of uncertainty information 
w ere partly ad d ressed , whilst selection of indicators and appraisal of the 
knowledge b a se  w ere fully ad d ressed .
4.2 S trengths and w eak n esse s  of the WDE report and im provem ents to the 
m ethodology
The streng ths and w eak n esse s  of the WDE S tage  1 CLR-11 R eport (2006) w ere 
explored using the MC and the QQ. The major im provem ents to the report concern 
RIVM1: problem framing; RIVM2; involvement of stakeholders; RIVM 4 appraisal 
of the knowledge b a se  and; RIVM 6 the mapping and a sse ssm e n t of relevant 
uncertainties. RIVM 3 and 5 w ere satisfactory although there  w ere o ther minor 
a re a s  that could have been  improved (Appendix 1). The m ajor a re a s  are  
p resen ted  here.
In framing the problem (RIVM1): It is not apparen t how other activities relate to the 
site. There is no information or list of people who w ere app roached  to obtain 
anecdotal evidence. Information concerning contact with professionals / 
s takeholders is absen t.
Involvement of stakeholders (RIVM 2): T here is no reference to the involvem ent of 
stakeholders, only the client is m entioned. The opinions of experts  a re  absen t, 
o ther that wildlife experts and the u se  of guidance docum ents. No reference is 
m ade to problem a sp ec ts  about which experts, professionals or stakeho lders  
disagreed .
Appraisal of Knowledge B ase  (RIVM 4): It is not apparen t if any bottlenecks in 
available knowledge and m ethods w ere encountered or the reliability of 
information, such a s  the Envirocheck report. The degree  to which professional 
judgem ent w as used  to inform the report is not stated . The im pact of bottlenecks 
on the  quality of the research  can not be a s s e s s e d  b ecau se  they  a re  not identified. 
The cover d o esn 't s ta te  quality a ssu ra n ce  purposes, such  a s  internal review 
and/or approval by the custom er.
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Mapping and  A ssessm en t of R elevant Uncertainties (RIVM 5): It is not clear w hat 
the certainties of the a sse ssm e n t are, neither is this d iscussed  in the 
recom m endations.
Reporting of Uncertainty Information (RIVM 6): It is not clear w hat the policy 
relevant uncertainties are, or their co n seq u en ces  for policy making and society. 
The report s tops short a t the conceptual model -  but d oes it not m ake reference to 
this being picked up in the S tage  2 report.
5.0 Modifications to the approach
5.1 Modifications to improve practical application of the approach
The following im provem ents in application of the CLR-11 approach  could have 
significantly improved su b seq u en t decision making.
Involvement of stakeholders (RIVM 2): The risk a sse ssm e n t s tag e  m ay be 
prem ature to undertake a  statutory consultation; however, a  record of contact with 
the local authorities and Environment A gency would strengthen  the 
recom m endations of the report.
Appraisal of knowledge b a se  (RIVM 4): The start of the docum ent should s ta te  
w hether the report h as  been  accep ted  by third parties, such  a s  the client (FR), 
Local Authority or o ther bodies. R eference to policy relevant findings would help 
the client m anage risk and com m unicate uncertainty. Although beyond the sco p e  
of this report, risk communication guidance m ay help in this matter, such  a s  
SNIFFER (1999) Communicating understanding of contam inated land risks 
(www.sniffer.org.uk) or work by Nicole (2004) Communication on contam inated 
land (www.nicole.org).
Reporting uncertainty (RIVM 6): Uncertainty should be reported. The report s tops 
short of explaining in detail w hat the client intends to do with the information. The 
m essag e  would be more robust by going beyond generic detail on risk 
a sse ssm e n t and including information concerning the confidence level regarding 
specific risks identified and uncertainty. For exam ple, the deg ree  to which th e re  is 
confidence that badgers m ay or may not be the only sensitive wildlife receptors.
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5.2 How proposed modifications would aid decision making
The proposed modifications (3.3.1) would aid the decision p rocess. In involving 
stakeholders (RIVM 2) describing contact with statutory authorities, their 
engagem ent and opinion would help the client in a sse ss in g  the breadth  of the 
report and deg ree  of confidence in the recom m ended findings. This would help 
the client establish the reliability of the conceptual model. This would also  help the 
client gauge  w hether the a sse ssm e n t w as com plete and sco p e  of s tag e  2.
If the report w as reviewed and approved by a third party, this would add ano ther 
level of quality a ssu ran ce  (RIVM 4), helping to minimise error and bias. R eference 
to the experience of the team  and their expert judgem ent and  experience will have 
been  d iscussed  when WDE quoted for the work. R eference to the d eg ree  to which 
expert judgem ent and professional expertise w as drawn on during the  a sse ssm e n t 
would strengthen  the report, draw  the client to a re a s  of uncertainty and minimise 
risk of uncertainty a s  the work continues. (RIVM 4) R eference to policy relevant 
findings would help the client focus on important risks, m anage  risks and 
com m unicate uncertainty, both internally and to external stakeholders. In turn, 
relevant policy findings help with the effective m anagem ent of project's estim ated 
quality targets, costs  and overall duration. W here there is public in terest in the 
site, th ese  would a lso  help m anage public expectations and concerns. (RIVM 6) 
Including information concerning the confidence levels and com p reh en siv en ess  of 
the information reviewed to a s s e s s  specific risks is absen t, yet the client requires 
information of this nature to a s s e s s  uncertainty. For exam ple, the d eg ree  to which 
there  is confidence that badgers m ay or may not be the only sensitive wildlife 
receptors m ay im pact the resource allocation further into the project.
6.0 Closing com m ents
The WDE Risk A ssessm en t is typical of those  produced under the circum stances. 
Limitations are  p resen ted  herein of a re a s  w here the m ethodology could be 
s trengthened, particularly in quantifying the uncertainty of the  risk and  d eg ree  to 
which expert opinion w as used , to strengthen  decision making. T h ese  ch an g es  
would help the client m anage the project and m ake decisions a s  to how b e s t to 
proceed. The scope  for Im provem ent is partially dep en d an t on CLR-11, u sed  a s  
the basis  for the methodology. Additional work to quantify uncertainty or detail
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com m unication with stakeholders may have rendered the WDE tender 
uncompetitive.
The RIVM MC and QQ w ere useful in considering the S tag e  I Risk A ssessm en t 
and highlight a re a s  w here there  w as uncertainty in the a sse ssm e n t. As 
practitioners s e e k  to encourage  public engagem ent in the decision-m aking 
p rocess and raise aw aren ess  of the long-term impact of land u se  ch an g es  such 
tools m ay prove useful in gauging and communicating risk. Public consultation and 
engagem en t is widely used  in brownfield greening program m es to improve 
dem ocratic involvement in the decisions concerning public sp ace , to encourage  
social inclusion and improve community a cc e ss  to the new  g reen sp ace . 
Communicating risk and uncertainty can  help project m anagers  achieve this.
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Executive Summary
The benefits of brownfield land regeneration a re  manifold, diverse and widely 
recognised by the UK governm ent. Practitioners working on regeneration to 
g reen sp ace  projects suffer from a paucity of guidance and w hat exists is ad 
hoc, reflected in erratic site delivery practices and variable levels of su ccess . 
Creating quality g reen sp ace  requires system atic  integration of planning, 
implementation and aftercare practices, with full s takeholder en g ag em en t and 
a  clear view of long term  site m aintenance.
From a  project m anagem ent perspective it is important to understand  the 
app roaches to the p rocess of brownfield regeneration to g reen sp ace  in detail, 
enabling identification of the ta sk s  involved and how they relate. From a 
research  perspective, the  ap p roaches to the brownfield regeneration p rocess  
(herein referred to a s  ‘the p rocess ') currently adopted  requires investigation to 
a) improve the quality of new sites; b) optimise benefits and c) help 
practitioners establish an  ongoing dialogue with stakeholders for the duration 
of a  regeneration project.
The contribution to knowledge and overall goal of the four year resea rch  
program m e is to develop a detailed understanding of the p ro cesses  involved 
within land regeneration to g reen sp ace . This will enab le  developm ent of a  tool 
to support practitioners regenerating brownfield land to g reen sp ace , including 
the optimising of social and environm ental benefits delivered throughout the 
regeneration process.
A ddressing the research  aim s requires a  flexible approach  involving a 
combination of literature reviews, interviews, w orkshops, informal 
communication with practitioners and continuous working alongside a 
regeneration c a se  study site. Developing an  understanding of the  p ro c e sse s  
and how b est to support practitioners will involve a  cyclical p ro cess  of do, test, 
review, improve; b a sed  on the principles of action resea rch . The 
m ethodological approach  will involve empirical research  in o rder to 
understand the overall p rocess. The m ethods w ere selec ted  in p reference to
alternatives, partly b ecau se  of time durations associated  with regeneration 
projects and num ber of stakeholders involved and partly b ecau se  of the 
limitations of investigating c a se  stud ies p resented  in literature.
The research  consists of three work stream s. W ork stream  one will build a 
detailed understanding and develop a model of the regeneration p ro cess  to 
g reen sp ace  end use, through a review of literature and interviews with 
practitioners. Work stream  two will develop and te s t a  tool, a  combination of 
the developed model plus new guidance, to support practitioners which will be 
improved through application a t a  c a se  study site. To observe w hat ch an g es  
occur when the model is applied, the project plans for the regeneration of a 
new  site will be com pared to project plans for the sam e  site, developed using 
the model. The com parison will reveal opportunities to improve the model and 
regeneration per se. alongside application of the model, regular interviews 
with the practitioner will be undertaken. Work stream  th ree  will explore 
m ethods to optimise social and environmental benefits. This will involve an 
evaluation of existing app ro ach es  and their suitability to support practitioners. 
Work stream  two and th ree converge with a workshop to identify what 
practitioners like and dislike about current regeneration support (W S2) and 
how to optimise benefits (WS3). The findings of each  work stream  will inform 
final revisions to the regeneration support tool.
Papers
1. Atkinson, G., Doick, K.J. Elghali, L. and Burningham, K. (subm itted) 
“Brownfield R egeneration to G reenspace: History, T echniques and
Reflections for the Future". The developm ent of the regeneration industry 
since the 1970’s  w as explored, the findings describe  key even ts  by decade ; 
developm ent of legislation and ad v ances in technology which led to the 
p resen t day industry. Subm itted to journal Urban Forestry Urban G reening.
2. “Land R egeneration to G reenspace: Project m anagem ent considerations 
and supporting practitioners” (proposed title). Journal of Environmental 
M anagem ent (proposed journal). Significant project m anagem ent 
considerations will be drawn out of data, to support practitioners making 
decisions during the early s tag e s  of regeneration to g reen sp ace  projects.
1.1 Overarching Research Goal and Questions
The overall goal of the four y ear research  program m e is to develop a detailed 
understanding of the ap p roaches to the p rocess of land regeneration to 
g reen sp ace , herein referred to a s  ‘the p rocess ', in order to develop a tool to 
support regeneration and to te st a  m ethod for optimising social and 
environm ental benefits delivered during the regeneration of future sites. The 
objective of the research  is to m ap the p rocess, dem onstrate  im portant 
refinement, to improve future g reen sp ace  delivery. The overarching questions 
are:
1. What are the approaches to the process o f land regeneration to 
greenspace as it happens now?
2. How could the process be improved in order to better support 
greenspace delivery?
3. Can the regeneration process be improved to optimise benefits 
delivered throughout the regeneration process?
1.2 Contribution to Knowledge
The contribution to knowledge will be a  detailed understanding of current land 
regeneration to g reen sp ace  p rocesses; knowledge g ap s will be identified and 
prioritised and a  tool will be developed and tested , to support practitioners 
delivering regeneration projects. A m ethod will be developed to optim ise 
social and environm ental benefits delivered throughout the regeneration 
process.
1.3 Report Outline
This report p resen ts  industrially-orientated research  work undertaken through 
a collaborative partnership betw een the University of Surrey and Forest 
R esearch  (PR) by the R esearch  Engineer (RE). In pursuit of a  Doctorate in 
Sustainability for Engineering and Energy S ystem s, this report p resen ts  an  
account of p rogress of work to date, future research , a  full project plan and 
tim etable showing 36 month deliverables and is accom panied by a Gantt 
Chart. To fulfil the requirem ents of the  24 month transfer viva and  s e t  a 
direction for future research , the report includes an exposition of the
underlying scientific concepts to be employed and a review of literature. The 
research has been split into three work streams (figure 1) which are presented 
alongside project outputs.
Figurel. Research Work Streams 1-3: how they work together to deliver 
the regeneration support tool.
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This is original research which, to date, has involved the publication of a draft 
process model in conference proceedings and the submission of an academic 
journal manuscript performing a critical review of existing literature describing 
the development of the regeneration industry to present day.
2. Introduction
2.1 Introduction to the Research
Land regeneration is important to address the impacts of industrial activity. In 
the UK where land and space is at a premium, previously developed land 
needs improvement to maximise its contribution to the environment and 
society. This research will contribute to a better understanding of land 
regeneration to greenspace end use, with a view to improving the process to 
optimise benefits. Innovative research will help tailor the research outputs into 
a support mechanism for practitioners.
2.2 Focus of the Research
The research will focus on answering the overarching research questions (set 
out in 1.1.) which includes developing an understanding of approaches to the 
regeneration process. In pursuit of the research questions, a model of the 
process is being developed. The model is a conceptual representation of the 
stages in the process, made up of major stages and tasks. The model will 
help to identify opportunities to improve regeneration to greenspace 
compared to current approaches by understanding tasks, subtasks and links 
between tasks. This analysis will form the basis of a tool to support 
practitioners involved in regeneration projects. The tool will be the model plus 
guidance, tailored using the findings of qualitative research, to support 
delivery of regeneration projects. The tool will encompass a method to 
optimise the social and environmental benefits delivered during the 
regeneration of a brownfield to greenspace.
2.3 Aims
The research aims to:
1. Develop a detailed understanding of the regeneration process of 
brownfield to greenspace.
2. Develop a practitioner support tool to improve regeneration to 
greenspace.
3. Test a method to optimise benefits delivered during 
regeneration of future sites to strengthen delivery.
2.4 Research Objectives
1. Investigate how stages that occur during the process impact the project 
and how regard to component tasks might be improved during pre­
project planning stage.
2. Understand what resources and guidance practitioners currently draw 
on (if any) when undertaking land regeneration to greenspace.
3. Identify pros and cons of current practitioner support 
mechanisms and what type of support would be of most benefit.
4. Develop a land regeneration to greenspace process model.
5. Apply the model to a case study site to examine its strengths and 
weaknesses in filling gaps in understanding and helping to deliver a 
project to regenerate a site to greenspace.
6. Investigate what opportunities there might be to involve stakeholders 
earlier than practitioners do in current approaches to the process, to 
improve setting objectives (for the site) and identify ways in which 
practitioners can increase input and opportunities for input from 
stakeholders.
7. Develop a simple method for practitioners to optimise social and 
environmental benefits throughout the regeneration of future sites.
2.5 Relevance of the research
“Greenspace projects continue to suffer from the subjective
interpretation  o f sustainability and fail to reach the full potential
that could be achieved”. (Moffat and Hutchings, 2007).
The proposed research is relevant for a number of reasons. The Government 
has previously set targets to increase the amount of greenspace in the UK, 
particularly in urban areas (DETR, 2000) and later endorsed the targets. In a 
country where space is at a premium, opportunities to pursue such aspirations 
are restricted by competing land uses; previously developed land (PDL) and 
derelict land offers a solution. Land which is derelict land, sometimes 
categorised as PDL has been described as ‘land in limbo' by the Commission 
for Architecture and the Built Environment (CABE Space, 2008). PDL 
presents a significant opportunity for greenspace end use (De Sousa, 2003), 
both in terms of geographical location and scale.
Regeneration is important for a variety of reasons. At local level, sites 
regenerated to ‘soft end use'^ make a positive contribution to the environment 
and deliver social and economic returns (Wilson, 2003) despite government 
emphasis on regeneration for ‘hard end use'^ in the past (DoE, 1991). At the 
national level, restoration for target species delivers conservation priorities, 
alongside general wildlife benefits (Burger et al., 2004). Through habitat 
creation approaches that compliment natural recovery it is possible to create 
diverse and productive landscapes (Ling, 2000). There are examples of sites 
across the UK that demonstrate that regeneration can deliver priority 
objectives, ranging from urban greenspace (CABE Space, 2008) to wetland 
sites (Champion and Ashton, 2010). Evidence shows that social, 
environmental and economic benefits are delivered as a result of greenspace 
(Forest Research, 2010). Commonly associated environmental benefits of 
include improvements to air quality, creation of wildlife habitat, temperature 
regulation in urban areas and retention of flood-water in high rainfall events 
{ibid). Social benefits include improved wellbeing, reduced stress and by
 ^ Soft end use i.e. agricultural, woodland, recreation and/or for wildlife. 
 ^Hard em 
surfaces.
nd Is typically associated with buildings, Industry, housing or Installation of hard
providing opportunities for social interaction and recreation (O'Brien, 2001). 
Jackson notes that creating shared public spaces can build social capital 
(Jackson, 2009, p i82) supporting moves towards a more sustainable 
economy. The community forests, which were created in the 1990's-2000's 
are evidence of benefits and of work to regenerate brownfield sites at a 
landscape scale (Blackman and Thackray, 2007).
Despite the importance of regeneration to greenspace, projects have not 
always been done well. Sites can fail in terms of quality^ and fall into 
secondary dereliction; stakeholders become disengaged from the decision 
making process and environmental issues transferred rather than addressed 
(Moffat and Hutchings, 2007; Sellers et aL, 2006). Doick et al., (2009) identify 
fragmentation of responsibilities as one obstacle to achieving long-term site 
success and lack of continuity during greenspace creation another; such 
failings and obstacles are clear indication that a better understanding of the 
process is required.
There is a need to support those involved in regeneration to overcome 
obstacles and improve site success. The need for guidance for remediation 
processes has been highlighted (Rivetts et al., 2002). Similarly, guidance for 
regeneration is not comprehensive and may be constraining benefits 
delivered by regeneration projects (e.g. Nolan, Undated). The lack of effective 
guidance may lead to a decline in quality of greenspace. Sellars et al. (2006) 
provide examples at Russia Dock and Bow Creek, sites regenerated to green 
space on former brownfield sites by the London Docklands Development 
Corporation"^. At both sites there was a rapid decline in quality criteria such as 
accessibility, appeal and biodiversity (through habitat management) and new 
greenspace was not sustainable. The main failings were over sophisticated 
site designs compounded by lack of funding to maintain the restoration (Ibid).
 ^The charity Greenspace Scotland (2008) outline five main criteria for assessing greenspace 
quality; 1) accessible (and well connected), 2) attractive (appealing places), 3) biodiverse 
(supporting ecological networks), 4) active (supporting health and well being) and 5) 
community supported.
 ^At Russia Dock, some 20 ha was planted to a ‘naturalistic’ landscape design using fast 
growing woodland planted around newly created wetland area. Bow Creek Ecology Park was 
designed to host seven different habitat types.
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Sellars et al. (2006) suggest that public consultation and planning aftercare 
programmes improve the sustainability of new greenspace, they stop short of 
suggesting how these matters might be pursued. Such issues raise questions:
• How and what to measure in terms of social and environmental 
benefits?
• Could a better understanding of the regeneration process 
minimise the risk of secondary dereliction?
• Could sustainability of greenspace be improved by optimising 
social and environmental benefits?
Current use of guidance is ad hoc and does not extend beyond limited after - 
care considerations (Moffat, 2010). This imposes constraints on the scope 
and extent of project planning which may lead practitioners to commence 
‘formal arrangements'^ late in the decision-making process. Whilst there are 
legal requirements for the assessment of environmental impacts during the 
design and consultation stage (EIA), the focus is on proposals to fell or plant 
trees and/or create infrastructure (Forest Enterprise, 2004), overlooking the 
impacts of the regeneration project per se. Considering the environmental 
impacts of the regeneration process will help to improve delivery of future 
projects by focusing efforts on the most significant impacts. Delivering 
greenspace which can be sustained is a challenging objective for any 
practitioner, delivering greenspace in a way that minimises impacts on the 
environment may prove to be just as challenging. Ultimately, the absence of a 
benchmark standard or criteria which define regeneration success may be 
compounding the problem of creating sites which can be sustained, as 
suggested by Silverthorne (2006) who argues that some redevelopment 
projects are delivered at the expense of the social wellbeing of local residents.
Gaps in understanding are not restricted to the whole regeneration process; 
there are gaps in knowledge about component stages. For example it is likely 
that operators have a lack of understanding of what aftercare is supposed to 
achieve (CLG, 2006) and in practice, little management occurs during the
11
period of aftercare on former mineral extraction sites, other than fencing and 
applications of phosphate and herbicide. Inadequate management has been 
said to lead to nutrient deficiencies, soil erosion, instability (during severe 
weather i.e. high winds), animal predation, rank under-storey vegetation 
growth, poor tree growth and poor tree survival (ibid).
® Formal arrangements include scoping alternatives, project initiation documentation, planning
etc.
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3. Literature Review
3.1 Setting the Scene
Public greenspace is valuable, creating greenspaces is important for society 
and brownfield land represents an opportunity to increase greenspace 
coverage, particularly in urban areas (De Sousa, 2003). There have been 
calls to offer greater protection of existing greenspace and to create new 
greenspace (Jim, 2004; Barbosa et al., 2007) because it can strengthen 
communities, build social participation (Jackson, 2009, p i 82) and support 
moves towards a more sustainable economy. Greenspace delivers important 
functional services such as temperature regulation and retention of water in 
heavy rainfall events and whilst existing green infrastructure already plays an 
important role, creating greenspace today will contribute to society in the 
future by preparing urban areas for climate change. Good design is needed to 
minimise greenspace maintenance costs (Choumert and Salanié, 2008) and 
encourage the use of green networks (CABE, 2009, p25). During the last 
decade there were significant improvements in regeneration technology, 
legislation and experience of research techniques (Atkinson et al., submitted) 
(Annex 1). This raises questions as to how, when and where to best use 
techniques and, furthermore, how the process of greenspace creation can 
influence aftercare and use.
3.2 Why Research Brownfield Regeneration to Greenspace?
There are issues with the process of regeneration to greenspace as it is 
currently undertaken. During project inception it is harder to justify funding for 
greenspace projects than for redevelopment (De Sousa, 2003), hard end use 
being favoured because it offers economic return. Adair et al. (2006), describe 
a void in the understanding of the process of redevelopment of brownfield 
sites, they suggest investors generally regard redevelopment on a site basis, 
overlooking the fact that the redevelopment is on a brownfield site, which also 
has economic benefits to the surrounding area (Adair et al., 2006).
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A better understanding is needed of why site investigations are carried out 
using minimal resources, contrary to research which indicates that scrimping 
on investigation increases the risk of vegetation failure in the longer-term 
(Moffat and Hutchings, 2007). The use of sustainable techniques can be 
overlooked in preference for those that remediate quickly (Williamson et al.,
2009). Problems also arise later in the process and there are opportunities to 
improve soil management and accelerate recovery (Dickinson, 2002). A better 
understanding of the process could help integrate the use of risk models 
which consider plant uptake of contaminants or encourage selection of soil 
composts (Moffat and Hutchings, 2007). In addition, understanding the 
process could enable techniques developed for larger sites to be applied to 
smaller sites. For example, selecting sustainable methods to transport 
materials to and from site, such as those used at the London 2012 Olympics 
Site (Hellings, 2009).
A disjointed development process contributes to land being left in limbo 
(CABE Space, 2008). Ling (2000) called for a new approach to restore 
derelict land, one which creates sustainable sites, removing environmental 
risk whilst minimising maintenance costs; a need exemplified in case study 
literature (Sellars et al., 2006). The Commission for Architecture and the Built 
Environment (CABE) called for a change in prevailing mindset about what can 
be done with PDL, to help maximise the potential of such sites as a public 
asset (CABE, 2008). The environmental, economic, engineering and social 
impacts of regeneration are rarely identified, Syms (2010) takes criticism of 
the ‘silo mentality’® further, urging practitioners to consider six different criteria 
when considering site development^, ‘environment’ and ‘social’ criteria 
included. Whilst detailed guidance is available on best practice for 
Sustainable Brownfield Regeneration to hard end use (Edwards, 2005) 
research stops short of explaining how and when criteria should be 
considered for greenspace end use. The brevity of considerations for planting
® A silo mentality infers that professionals have a tendency to think within their discipline.
 ^The six criteria are 1. Need 2. Environment 3. Ecology 4. Aesthetics 5. Politics and 6. Social 
(Syms, 2010).
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to create greenspace presented, as described in existing advice, such as 
guidance from the Highways Agency® (Highways Agency, 1981; Nolan, 
Undated) would give a practitioner little to work with. Erratic use of key terms 
between disciplines worsens the situation.
3.3 Definitions
Definitions of common terms related to regeneration to greenspace were 
considered during the literature review and definitions tabulated (Atkinson et 
al., submitted). The terms included derelict land, reclamation, sustainable 
brownfield regeneration, remediation, regeneration and greenspace. Whilst 
there has been debate concerning the definition of brownfield, the consensus 
is that the land is not available for use immediately without intervention (Alker, 
2000; CLARINET, 2002). Similarly, brownfield land is defined elsewhere as; 
“Land that is so damaged by industrial or other development such that 
it is incapable o f beneficial use without treatment.” (DETR, 1999)
A number of factors contribute to a lack of understanding of the process of 
regeneration, the absence of definitions being one such factor. The risk of 
industry waiting for a definition of sustainable remediation noted by Clayton 
(2009) could apply equally to regeneration, and result in practitioners 
choosing more traditional regeneration methods over better options. There is 
no official definition of brownfield regeneration, however, for the purpose of 
this research there is a general recognition that sustainability is inferred by 
regeneration, as it is an integration of actions to bring about an improvement 
in economic, social and environmental well being; e.g.,
“Regeneration: a set o f activities that reverse economic, social and 
physical decline in areas where market forces will not do this without 
support from government” (CLG, 2009).
In specifically defining “regeneration”, emphasis should be given to the 
integration of remediation-to-aftercare actions (DETR, 1999).
The term “reclamation” has a narrower definition than “regeneration” and 
focuses on intervention to an acceptable level for a specific purpose or end 
use.
® (HA 13/81)
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Reclamation is a widely used term to describe the process of returning 
disturbed land to a useful purpose, be it a new use or function, where this 
involves dealing with problems such as dereliction, contamination, soil 
degradation, unstable ground and unsuitable landforms (Coppin and Box, 
1998). The former DETR’s definition of “reclamation” included those events 
that are undertaken before and during mineral extraction (stripping and 
storage of soils), post-extraction (filling, contouring and creation of water 
areas) and aftercare (DETR, 1999, p.227). Use of “reclamation” to encompass 
other significant activities such as “remediation” and aftercare are partly 
responsible for the interchangeable and incorrect use of this word in place of 
“regeneration”.
Green space is defined by the Countryside Commission as a generic 
expression, which is said to cover “countryside, formal parks, green chains, 
corridors and wildlife par/cs” (Countryside Commission, 1991, p2). The current 
definition of 'greenspace' is limited; however greenspace typologies are 
presented in PPG 17 and include planted public or private open spaces, 
parks, urban trees and urban forests. This research considers regeneration of 
PDL, placing emphasis on the process, rather than on brownfields per se and 
the definition of Sustainable Brownfield Regeneration by Thornton et al., 
(Thornton et al., 2007) has proven useful in light of the objectives of this 
research®’ ®^. A review of literature has revealed that for sites being 
regenerated to hard end use there are definitions of sustainability for some 
sub-processes, these terms are not directly applicable to other enduses, such 
as greenspace^ \
® “the management, rehabilitation and return to beneficial use of the brownfields in such a 
manner as to ensure the attainment and continued satisfaction of human needs for present 
and future generations in environmentally sensitive, economically viable, intuitionally robust, 
socially acceptable and balanced way within the particular regional context”
(Thornton et a/.,2007)
To set goals which accommodate the needs of future generations in a generic statement, 
admirable though it might be, requires considerable insight. It may prove impossible to predict 
(at this point in time) what the needs of future generations will be and attempting to do so 
could detract from sustainability at a project or site level. Sustainability aspirations in this 
project will be accommodated by concentrating on including a degree of flexibility into the 
process of regeneration (Thornton and Fellerman, 2008).
 ^Organisations such as BREEM have produced guidance for developing sustainable 
communities applicable to brownfield, regeneration and greenspace projects. They present 
eight categories of sustainability assessment; however implementation relies on consideration
16
3.4 Regeneration in the UK
3.4.1 Regeneration Drivers
The UK has an industrial legacy; past activities such as mineral working have 
created problems still being tackled today. Since the 1970s regeneration to 
greenspace has evolved, reflected in the drivers for creating greenspace and 
the techniques used. Policy, legislation and the people involved in 
regeneration have also changed. There have been periods of intense activity, 
epitomised by landscape scale programmes; regeneration of coal fields in the 
1980s being one such example (Atkinson et al., submitted). The scars of 
industrial activity have been masked using low cost naturalistic planting 
schemes (Bradshaw, 1979). Brownfield sites in the UK account for around 
300 000 ha of land (2007 figures) (Dixon, 2007) with an estimated 34,900 ha 
considered vacant or derelict land (CLG, 2007). Not all brownfield land is 
regenerated to greenspace and similarly not all regenerated greenspace is 
situated on PDL. However the desire to clean up sites has long been a driver 
for regeneration.
By definition, brownfields are characterised by constraints which must be 
addressed if greenspace is to be established. For example, topography and 
soil fertility degraded due to former activity often require a series of 
interventions such as pollution control, hazard prevention, remediation, 
importing soils, treatments and cultivation to prepare a site for regeneration. 
Preparing a site to support vegetation requires specific conditions prior to 
planting, management of the regeneration process and years of aftercare 
(CL;AIRE, 2009). The type of techniques selected can heavily influence the 
environmental benefits and dis-benefits delivered in the process of 
regeneration. Considering existing site conditions is important as some 
brownfield's support rare assemblages of flora and fauna which may be 
protected through conservation designations^^.
through the planning process, Climate & Energy, Resources, Transport, Ecology, Business, 
Community, Placemaking and Buildings.
Brownfield sites often include bare ground for invertebrates and reptiles, nesting and nectar 
sources for birds and butterflies. Regeneration changes site conditions, which influences the 
type of wildlife the site can support and using imported topsoil, seeding and tree planting can
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Prior to the early 1990’s planting trees on capped landfill was not 
recommended. The results of field experiments growing trees on modern 
landfill sites demonstrated good survival rates (Anon, 2008), supporting 
initiatives to create community woodland (Dobson and Moffat, 1995). Until the 
last decade the use of traditional remediation^® techniques were the mainstay 
of the regeneration industry with more technological advances still emerging 
today (Atkinson and Doick, 2010; Rivett et aL, 2002). In the past decade 
greenspace as an attractive multifunctional end use in its own right has 
gained credence (O'Brien, 2004) as has the importance of green 
infrastructure to deliver multifunctional benefits (CABE, 2010; Defra 2010).
3.4.2 Current Guidance
Research into the practicalities of regeneration techniques and field trials led 
to publications concerning best practice guidance on a wide range of topics, 
such as cultivation techniques, soil placement, wildlife benefits and soil 
compaction (Foot, 2006; Kilbride, 2006). Experts use experience to make 
decisions (Klein, 2001) and visualising a process can help anticipate and 
solve problems during delivery. Guidance documents may be important for 
practitioners to visualise the regeneration process in order to deliver quality 
greenspace. At the least guidance should be up-to-date, appropriate for use, 
comprehensive, available and accurate. However, practitioners may not be 
aware of the documents available to them, furthermore the output style 
favoured by researchers is verging on opposite to that which is preferred by 
practitioners (Moncaster et aL, 2010). Guidance tends to be literature in the 
form of conference and journal papers, information notes and book chapters 
rather than documentation designed for practitioners, such as training 
manuals. For practitioners currently using guidance such as Nolan (undated), 
descriptions of consultation during ‘consultation and design stage' limit the 
potential for engagement, information between the project team and
change the site permanently. For example, In East London, Canvey Wick Island Is designated 
SSSI where nearly 100 ha of brownfield land Is protected for Its Invertebrate assemblage 
(Natural England, 2008). The biodiversity credentials of brownfield sites are discussed In 
State of the Environment Report {ibid).
Traditional ‘remediation’ techniques such as civil engineering techniques rather then ex- 
sltu, bloremedlatlon or In-situ techniques.
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stakeholders is presented as a single-direction flow of information, rather than 
an ongoing dialogue.
Research Information Note 263 produced by Dobson and Moffat (1995) 
describes the assessment of site capability for woodland creation on 
landfills^"^. According to Putwain (2003) Information Note 263 was superseded 
by the Staged Pathway Approach (SPA) (Nolan, undated), produced to 
enable practitioners to assess the potential for creating community woodlands 
on closed landfill sites. The SPA was produced following the regeneration of 
the Mersey and Red Rose Forest and although it is purported to have been 
written after the projects were delivered (Moffat, pers comm, 2010) it may 
have been used to inform the regeneration of sites other than that which the 
guidance describes. The SPA divides regeneration into four main stages. A 
similar staged approach was adopted to create the Thames Chase 
Community Forest, which led to the internal FC publication ‘Bringing 
Countryside to your Doorstep’ (Forest Enterprise, 2004). The SPA suggests a 
stepwise approach to land regeneration to greenspace, which was designed 
to manage risk and enable practitioners to learn from other regeneration 
projects. In addition to identifying stages in the process, the document 
highlights the significance of related activities which influence regeneration 
projects, such as working in partnership. The SPA is the most significant 
literature to come to light (to date) it is the first example whereby four stages 
in the regeneration process are identified. The extent to which the SPA has 
been used is not indicated, other than site specific examples such as the 
Mersey Forest described by Putwain et al. (2003). The SPA and ‘Bringing 
Countryside to your Doorstep’ documents are now dated, there are gaps in 
the process, furthermore activities and the links between stages are 
overlooked.
The Construction Industry Research and Information Association (CIRIA) 
updated guidance on reclaiming disturbed land for forestry, formerly Research 
Bulletin 110 (Moffat and McNeill, 1994). The guidance ‘Open space
based on a checklist of nine categories.
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opportunities for previously developed land' was published in 2011 (Healey 
Brown et al., 2011), the guidance mentions green infrastructure, however one 
of the significant gaps is the lack of any detail regarding greenspace delivery.
3.4.3 Regeneration Process and Site End Use
Strategic approaches to creating greenspace, such as the East London Green 
Grid^® (ELGG) (ODRM, 2004) suggest a proactive approach to the 
identification of regeneration opportunities is helping to target areas deficient 
in greenspace. Whilst a strategic approach is admirable, it is undermined by 
an absence of environmental and social objectives and opportunities for the 
community to direct end use, as was the case in the 1980s at Camley Street 
in London (Johnston, 1990). Legislative requirements for regeneration to 
greenspace end use are less stringent than for development purposes 
(Hutchings et al., 2009), it is assumed that the probability of exposure to 
contamination which could affect human health and/ or the environment is of 
lower risk for greenspace than hard end use. Therefore the process for 
regeneration to greenspace end use is different to other end uses and 
delivery timescales are longer, unless the site poses an immediate hazard.
The case studies such as Prior Deram Park^® (Syms, 2010) and Millennium 
Coastal Park^^ (Holmes, 2003) suggest the process of cleaning up a site to
East London Green Grid is an initiative to increase the amount of open space in East 
London.
Prior Deram Park was regenerated to two-thirds greenspace using the code of practice to 
minimise waste. The work complimented efforts to green land along the River Mersey, 
previously scarred by industrial legacy (Syms, 2010). The work is an example of bringing 
together a number of stakeholders from a range of disciplines, which is important in 
regeneration (Moffat and Hutchings, 2007; Syms, 2010) and has led to increased interest in 
bottom-up approaches and early stakeholder engagement across government.
The Millennium Coastal Park was created on former industrial wasteland in South Wales, 
land was remediated for a variety of uses including green space and green infrastructure, 
catalysing tourism and creating 200ha of land for forestry. Pulverised fuel ash was blended 
with soil and digested sewage to fertilize trees, creating community woodlands, whilst other 
'sustainable' treatments included applications of silt from Burry Port Harbour 
(Homes, 2003).
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create greenspace is deemed inherently sustainable. Whilst not looking to 
undermine valiant landscape scale regeneration programmes, overlooking the 
sustainability of the sub processes has implications on the environment and 
communities beyond the site boundary, which arguably throw into question 
the wider and long-term sustainability of the regeneration project^®.
3.5 Site Sustainability
“Environmental and societal change does not appear to have been
taken into account in current greenspace design on brownfield land”
(Moffat and Laing, 2003). 
Creating greenspace raises each of the three strands of sustainability 
(O’Brien, Foot and Doick, 2007) and engineers clearly have a role in creating 
sustainable infrastructure (Willetts et al., 2010). However, to create 
sustainable greenspace and determine the best possible future use of a site, 
a multidisciplinary understanding is needed whereby practitioners can 
appreciate the ecological, cultural, social and economic significance of a site 
(Burger et al., 2004) and balance social, environmental and economic 
objectives (Jowitt, 2004). Research in the sector to date has focused on 
improving the sustainability of remediation techniques (Rivett et al., 2002) and 
there is a clear need to improve decision making by supporting technical 
considerations and using techniques that do not create problems later in the 
process (e.g. applying fertiliser to support tree growth, which leads to 
mobilisation of metals in the soil and pollution).
Waste and land reuse is being considered at a national level. The UK regeneration sector 
has been developing an industry code of practice (COP) for waste which will support the use 
of brownfield land under modern regulation on high risk sites and encourage cluster working. 
An increased emphasis on effective reuse of materials on site will help to minimise 
environmental impacts of land regeneration projects. Consultation to revise the code of 
practice in 2010 will help tighten terminology and add clarity on permitted development rights. 
Land made available for reclamation as a result of material reuse onsite may need different 
regeneration techniques to accommodate different practices, e.g. increased storage of 
materials during site treatment.
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It is possible that sites can be a source of negative environmental impacts 
whilst simultaneously being considered sustainable, such as when social or 
economic benefits outweigh negative environmental impacts (Thornton and 
Felleman, 2008). Furthermore, the same authors have suggested that 
sustainability is a fait accompli and regeneration projects should focus on 
weaving flexibility into the system to accommodate future changes in society 
and the environment. A simple model of sustainable greenspace produced by 
Moffat and Hutchings (2007, pp166) highlights comparative differences in 
three spheres of sustainability e.g. 1) longevity of planting, 2) degree of 
utilisation and 3) social cohesion. The problems associated with sustaining 
greenspace and the problems associated with creating greenspace have a 
degree of commonality, whilst authors have highlighted integration is needed, 
no one has described how this might be achieved.
Sustainability is yet to be defined in a way that practitioners can implement in 
their operations, the regeneration process is no exception. The absence of a 
definition of ‘site sustainability’ can cause problems for stakeholders involved 
in regeneration projects. Doick et al., (2009) have defined the sustainability 
objectives of brownfield regeneration to greenspace and recognise that all 
greening projects face site and context specificity. Whilst recognising that 
what is needed for each site might be different, without a clear definition, 
practitioners, at best, work to an endpoint set of sustainability objectives 
(Doick et. al., 2009). Fragmentation in responsibilities and lack of continuity 
during greenspace creation are two significant obstacles to achieving long­
term site sustainability (ibid). However, when considering future land use, site 
sustainability is only part of the picture, sustainable communities are also 
important^®.
In the absence of specific principles for regeneration, four principles of 
reclamation may be applied to regeneration; 1) work with the site, 2) work with 
nature, 3) work with the community and, 4) work in an integrated and holistic 
way (Cass, 2003). Each principle is supported in other literature (Bradshaw,
Sustainable Communities i.e. places where people want to live and work now and in the 
future (ODPM, 2005: p.1).
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1979; Burger et al., 2004; Moffat and Hutchings, 2007). Whilst Ordonez and 
Duinker (2010) suggest that values and not services, benefits, functions or 
goods be sustained in and by an urban forest, a review of the literature 
indicates no one has defined the principles of regeneration to greenspace per 
se, nor has an approach to improving the sustainability of the regeneration 
process been proposed.
The need to monitor brownfield regeneration projects is noted by Pediaditi et 
al. (2005). Monitoring and evaluating the impacts of regeneration to 
greenspace is important to enable practitioners to learn from experience and 
improve future projects (Doick et al., 2009) and OffPAT state all projects 
should be evaluated (OffPAT, 2005). Monitoring is currently considered at the 
end of the regeneration process, despite calls for consideration at inception 
e.g. (Doick et al., 2009). Limited foresight at the start of a project restricts the 
evaluation of the regeneration process and may contribute to predicted 
benefits being unrealistic.
3.6 Conclusions
The contribution of regeneration to sustainability objectives and benefits of 
greenspace is apparent (Westphal, 2003; Moffat, 2007). Greenspace is 
important because it benefits society, making a significant contribution to the 
quality of place and quality of life of those who use and live near it (CABE,
2010). Regeneration should be approached correctly to optimise benefits and 
it is clear that there are limitations to the current guidance^® which does not 
identify all the stages, links between tasks or the consequences of missing out 
stages/ tasks. No one has identified links between the approach to 
regeneration adopted and the environmental and social benefits delivered 
throughout the process; as a result of regeneration; or how effective project 
management approaches to this end have been. The environm ental,
There is limited awareness that the SPA guidance (Nolan, Undated) was published. The 
SPA guidance was written around 2001. It implies that regenerating sites is a sustainable 
thing to do. The circumstances under which the guidance was produced are purported to 
have constrained detail (Moffat, pers comm, 2010). Outcomes and evaluation of the projects 
in terms of quality and use of the sites regenerated using SPA are not forthcoming.
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economic, engineering and social impacts of the land regeneration to 
greenspace process are neither identified nor assessed. The absence of 
a systematic assessment method undermines the potential for benefits 
to be delivered throughout the process of regeneration to greenspace.
The research in this document builds on recommendations to consider 
ecological, cultural, social and economic attributes and incorporate flexibility 
into greenspace designs (Thornton and Felleman, 2008; Burger, 2009). 
Increasing focus on integration between disciplines in future projects could 
provide part of the solution (Moffat and Hutchings, 2007, pp 168). 
Regeneration is a multidisciplinary process (Thornton et aL, 2007) yet 
guidance is limited, restricted to specific issues and techniques. Guidance is 
not always used and practitioners may not be aware of documents. Guidance 
tends not to be in the style preferred by the user. Aside from project 
specific documentation, no one has yet identified or mapped all the 
stages in the regeneration process or if they are critical to the 
successful production of sustainable greenspace. A better understanding 
of how the delivery of greenspace compares to delivery to hard end use, may 
support efforts to plan and deliver future projects. For hard end use, ‘long­
term’ brownfield regeneration constitutes 1-3 utilisation cycles or 50-100 years 
(Thornton and Fellerman, 2008), there is a need to consider how planning for 
soft end use projects might compare.
Other than case specific examples, no one has described when in the process 
to engage stakeholders or how to do so in a way that will optimise their input. 
Furthermore, sites are regenerated to set costs with limited consideration of 
how to optimise social and environmental benefits. There is an inherent 
assumption in contemporary thinking that creating greenspace will deliver 
multifunctional benefits, without thought to the quality of each; let alone during 
the process of regeneration, or indeed if there are opportunities to deliver 
additional benefits. During the regeneration of some brownfield sites, 
stakeholders (including communities) have been excluded from the 
decision making process at early stages. Later involvement in the 
process can have benefits, such as managing expectations, however
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delaying involvement until after important decisions about the future of 
a site are decided could be linked (theoretically) to dissatisfaction and 
low rates of use (i.e. regenerated sites aren't fit for intended use).
Moffat and Hutchings (2007) describe ignorance shown by engineers as to 
the benefits of vegetation in land regeneration (remediation and reclamation), 
despite attempts to increase awareness (pp168). It is clear from the 
literature and the interviews conducted for this research that there is a 
need to support practitioners responsible for brownfield regeneration to 
greenspace. It remains to be confirmed exactly what level of support is 
needed, when and what the most appropriate mechanism to provide this 
support might be^\
However draft models have been developed thus far and currently are undergoing review.
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4, Progress to Date and Future Work
The research is based on three of interrelated research questions (section
1.1.) that investigate brownfield regeneration to greenspace. The research 
has been split into three work streams (WS):
• WS1 Develop a Detailed Understanding of the Regeneration Process
• WS2 Develop the Regeneration Process Model and Support Tool
• WS3 Improve Social and Environmental Benefits
The structure of each work stream is outlined below and in Box 1 (40). 
Progress and future work planned within each WS is presented in sections
4.1, 4.2 and 4.3; proposed outputs are also presented in the project timetable 
(6 .1).
Work stream 1. Develop a detailed understanding of the regeneration process 
WS1 Validate Regeneration Process Model
WS1 i. Complete peer review of draft regeneration process 
model to confirm the mechanistic elements.
WS1 ii. Identify links between tasks, understand task purpose 
and stakeholders involved.
WS1 iii. Refine the regeneration process model.
Work stream 2. Develop regeneration process model and support tool 
WS2 a) Test and Revise Regeneration Process Model
WS2 a) 
WS2 a) 
WS2 a)
. Retrospectively test model using completed sites.
i. Test the regeneration process model at new site.
ii. Revise the regeneration process model.
WS2 b) Develop Support Tool
WS2 b) i. Identify pros and cons of existing practitioner support, 
how they are used, when and where.
WS2 b) ii. Develop support tool.
WS2 b) iii. Write up development.
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Work stream 3. Improving social and environmental benefits 
1/1/53 a) Understand Benefits
WS3 a) i. Identify the social and environmental benefits 
delivered during the regeneration of brownfield sites to 
greenspace.
WS3 a) ii. Identify existing methods that could be used by 
practitioners to optimise social and environmental benefits to be 
delivered throughout the regeneration of their site.
1/1/53 b) Design and Test Method
WS3 b) i. Develop method for practitioners to use to optimise 
social and environmental benefits delivered throughout the 
regeneration to greenspace process.
WS3 c) Finalise method
WS3 c) i. Revise and write up.
The research structure, a description of the progress to date and future work 
is presented below.
4.1 Work Stream Progress and Future work
4.1.1 WS1 Developing a Detailed Understanding of the Regeneration 
Process: Progress to date
Chronology o f the Regeneration Industry
To understand the regeneration industry present in the UK today and the 
stakeholders involved, a review of literature revealed current techniques used 
to regenerate land to greenspace. A chronology of historic trends by decade 
was written in to a paper (Annex 1) submitted to the journal ‘Urban Forestry 
Urban Greening’ in December 2010:
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Atkinson, G., Doick, K.J., Elghali, L. and Burningham, K. 
Brownfield (submitted) Regeneration to Greenspace in the UK: 
History, Techniques and Reflections for the Future.
Furthermore, case studies of regeneration projects were considered in detail 
and the findings written into a paper for the EngD Conference at Brunei 
University:
Atkinson, G., Doick, K.J., Eighali, L. and Burningham, K. 
Brownfield (2010) Brownfield to greenspace: regeneration in 
action and future appiication.
Modelling Regeneration to Greenspace: Draft Regeneration Process Model 
The stages and sub stages in the process of regeneration were considered for 
the purpose of developing a draft regeneration process model of regeneration 
to greenspace. Research, involving a review of literature and semi-structured 
interviews with practitioners, confirmed the ad hoc nature of the current 
process. A better understanding of variation between projects and variation in 
the success (in terms of end quality) was developed. Case studies were 
reviewed to find out what the main stages of regeneration were at three 
different sites and the findings were used to develop a draft regeneration 
process model of the regeneration process for each site. The draft process 
model is a conceptual representation of regeneration, made up of stages and 
tasks. The process models of several sites were amalgamated to create a 
generic draft process, with the aim of describing things practitioners might 
consider to improve the efficiency of greening and some considerations 
regarding sustainability of new greenspace.
The draft regeneration process model presents regeneration as a series of 
stages, highlighting limiting practices in current activities undertaken at 
various stages in the process, many of which undermine the sustainability of a 
project. The research was coupled with practical suggestions to improve 
practice and encourage practitioners to think about sustainability. The draft 
process model will be developed further and revised into the process model
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which will assist practitioners new to brownfield greening, by explaining areas 
for consideration and allow them to share in the experience of completed 
projects.
A paper was produced for the British Land Reclamation Society (BLRS) 2010 
International Conference, Restoration and Recovery: Regenerating land and 
communities, Glamorgan, Wales. 7-9^  ^September 2010 and was published in 
the conference proceedings (Annex 2):
Atkinson, G. and Doick, K.J. (2010) “Brownfield land regeneration 
to greenspace: Improving the sustainability credentials of 
regeneration projects through process modelling”, in Fox, H.R., 
and Moore, H. (eds) Restoration and Recovery: Regenerating land 
and communities. Whittles Publishing, pp 34-46.
4.1.2 WS1 Developing a Detailed Understanding of the Regeneration 
Process: Future work
WS1 a) Validate Regeneration Process Model
To validate the process model, qualitative data will be collected from 
interviews with four peers at PR, transcribed to identify trends and 
commonality in missing tasks and links between tasks. The order of the 
process will be examined in more detail as will the purpose and stakeholders 
involved. The rationale for including new tasks or moving tasks to different 
stages will be explored. The findings will be published in the EngD 2011 
Conference Proceedings. To develop the model, literature and interview data 
will be reviewed to explore the dependencies between tasks. A reason for 
each stage will be listed and the impacts of omitting tasks will help refine the 
draft process model. The order of work planned within workstream two is 
detailed below.
WS1 a) Validate Regeneration Process Model
i. Complete peer review of draft process model to confirm the mechanistic 
elements.
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• List missing tasks and where they might sit within the various stages of the 
land regeneration process.
• Identify trends, and commonality in missing tasks and order of process 
through peer review to reveal opportunities for improving process.
• Conference Paper: Capturing expertise to improve the process of 
land regeneration to greenspace. Abstract title submitted to Surrey 
University 2011 EngD conference.
• Identify those tasks outside the current regeneration process and those 
that are preferable pre-project and explore pre project activities in detail.
• Conference Paper: Support for Brownfield regeneration and 
greenspace creation through improved pre project planning 
Proposed abstract title, submitted to European Forum on Urban 
Forestry conference.
W SIa) ii. Identify links between tasks, understand task purpose and
stakeholders involved.
• Review literature and interview data for dependencies between tasks and 
purpose of each task.
• Create a table that lists the purpose, potential links between tasks, 
implications of missing a task out and stakeholders involved with each 
task.
W SIa) iii. Refine the regeneration process model 
Insert ‘missing tasks' in existing stages.
Confirm or reject a task based on expert opinion.
Summarise implications of each task on the process.
Use MS project to refine the regeneration process model.
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4.2 Work Stream 2 Develop Regeneration Process Model and 
Support Tool
4.2.1 WS 2 Develop process model and support tool: Background
The London Programme (Part of ELGG) has been expanding through a 
programme of acquisitions over the past decade. Alongside other UK sites ear 
marked for future woodland creation by the FC, sites are appropriate for use 
as case studies because the RE can influence aspects of the project at 
certain times^. There are advantages of using new sites, such as focusing on 
contemporary events through 1) site visits and 2) interviews, neither which 
would be possible in retrospective studies.
Information about the prospect of acquiring new sites is restricted for reasons 
of commercial sensitivity. However, prospective sites are prized by 
researchers, presenting a unique opportunity for observations. Physical site 
works^^ at the new site and administrative considerations can be observed, 
including meetings to discuss plans with the current site owner, prospective 
site manager and other stakeholders involved in preparatory work to take on 
the site (e.g. heads of terms, legal agreements and planning constraints), 
which will provide insight into regeneration process barriers and opportunities 
to address them.
A site in London Programme known as ‘Lapwing Gap’ (LG), a former landfill 
site, is currently being regenerated to greenspace and additional sites are 
planned. Case study methods will be used to study the regeneration process 
at LG which will become part of the London Programme. Although the 
research methods proposed use similar techniques to other methods (such as 
in historical research) case study research includes sources of evidence not 
typically encompassed in other approaches, including direct observation of 
events and using a variety of evidence (documents, site visits or field visits, 
observations, meetings and interviews). Site visits and interviews would not
^  The RE could have some influence on site end use, selection of consultation techniques 
etc.
^  Physical site works at the new site include the latter stages of fill; soil placement, profiling 
and landscaping; planting and establishment.
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typically be advised for retrospective or historical studies; however such 
methods are suitable for case study research. Involvement in regeneration at 
TCCF introduces a unique thread to the research and will strengthen the 
findings of the work.
4.2.2 WS 2 Develop Regeneration Process Model and Support Tool: 
Progress to date
WS2 a) Test and Revise Regeneration Process Modei 
Work delivered in work stream one dovetails with work stream two, 
whereupon the draft regeneration process model will be applied to an existing 
case study site(s). Potential case study sites have been identified to date 
(4.2.1). Regeneration projects can have a lead in time of many months; 
therefore a research log of key discussions and observations has helped to 
develop an understanding of the early stages of planning the new site and will 
supplement future research work^^ to revise the model.
4.2.3 WS 2 Develop Regeneration Process Model and Support Tool: 
Future Work
WS2 a) Test and Revise Regeneration Process Model 
To test the draft regeneration process model, it will be applied retrospectively 
at completed sites. Implications of theoretical changes suggested by the draft 
process model will be reviewed and an evaluation undertaken to inform a 
revision of the process model. Regular interviews with practitioners using 
semi-structured interview techniques will explore the process, as regeneration 
work progresses, to monitor changes. The findings of testing the model will 
inform improvements and will:
i. Retrospectively test the regeneration process model using completed 
sites.
o Identify sites completed using SPA approach, 
o Obtain project planning data and objectives of the project, 
o Apply draft process model, 
o Review implications of theoretical changes.
The log book is useful as the project progresses to timeframes beyond the control of the 
RE.
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o  Evaluate findings and sum marise.
ii. Test the draft regeneration process model at new site.
o Apply draft process model in collaboration with case study, 
o Review draft process model by interviewing practitioners, 
o Evaluate draft process model, 
o Summarise findings.
iii. Revise the regeneration process model.
o Review lessons learnt from testing model (2ai and aii). 
o Identify areas for improvement and use findings to direct the 
development of practitioner support model, 
o Use MS project to revise the draft process model, 
o Write up findings.
WS2 b) Develop Support Tool
To identify the pros and cons of existing practitioner support a brief critique of 
the application of the SPA methodology in this context will be undertaken 
using the integrated assessment evaluation process (RIVM). Critical thinking 
techniques from integrated assessment methods (Petersen et a!., 2003) will 
explore how the SPA methodology could be improved to provide decision 
support and what modifications might be required to ensure this approach 
would work better in practice in this context (e.g. provision of stakeholder 
identification, input etc). An account of how the proposed modifications could 
be taken into account in the revised model will be written up.
To identify pros and cons of existing practitioner support techniques, how they 
are used; a workshop with practitioners will be held. The findings will be used 
to develop the existing model and tailor it into a tool that would support 
practitioners. The workshop will provide an appropriate platform to clarify the 
practicalities of using such a tool and stakeholders will be interviewed 
following the workshop to identify what they like and dislike about current 
support mechanisms. The pros and cons of regeneration support 
mechanisms, such as workshops, guidance, web tools, advice and models
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will be discussed to direct future support output styles. To develop the 
support tool integrated assessment methods will be employed to identify 
strengths and weaknesses of existing practitioner support.
WS2 b) i. Identify pros and cons o f existing practitioner support, how they are 
used, when and where^^.
• Evaluate existing SPA guidance using critical thinking techniques from 
integrated assessment methods to assess strengths and weaknesses.
• List changes to existing SPA.
• interview stakehoiders to identify what technique could be developed to 
support practitioners at the planning phase.
• Assess pros and cons of technique and short list options.
• Summarise findings of research into practitioner support.
WS2 b) ii. Develop support tool
Develop the support tool (model plus guidance plus method)
WS2 b) iii. Write up
• Paper: ‘Land regeneration to greenspace: Project management 
considerations and supporting practitioners’ (proposed title). Journal 
of Environmental Management (proposedJournal).
4.3 Work Stream 3 Improve Social and Environmental Benefits
4.3.1 WS 3 Improve Social and Environmental Benefits: Background
A component part of this research sets out to address the gap in 
understanding of site sustainability and to this end a working definition of 
‘sustainability for brownfield regeneration to greenspace' has been produced
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for use within this research^®. The working definition is based on the 
description of sustainable communities (ODPM, 2005) and considers sites as 
places. To achieve sustainability, sites would need to be regenerated, 
managed and maintained in a manner which optimises social and 
environmental benefits.
Research into the social benefits (Westphal, 2003; O’Brien, 2004) and 
environmental benefits (Cass, 2003; Chaplin, 2009) suggests there is a 
paucity of tools to help practitioners identify and optimise benefits, further 
research is required. Furthermore, the balance between environmental 
benefits and disbenefits from regeneration appears to differ depending on the 
stage in the process; this observation requires investigation to distinguish the 
extent to which this is site specific or typical of all projects.
4.3.2 WS 3 Improve Social and Environmental Benefits: Future Work
WS3 a) Understand Benefits
A review of literature will identify social and environmental benefits of 
regeneration projects, the findings will be evaluated to examine evidence for 
the claims and findings summarised.
Methods appropriate for use in land regeneration to greenspace projects will 
be identified in literature and evaluated to see if they could help practitioners. 
An evaluation of methods that could be used by practitioners to optimise 
social and environmental benefits will be undertaken, to:
M/S3 a) i) Identify social and environmental benefits delivered during the 
regeneration of brownfield sites to greenspace -  a case study approach.
• Review literature to identify social and environmental benefits which occur 
during regeneration at completed greenspace projects.
Support may include guidance, databases, web-based tools, MS project, workshops and 
training days.
“Site sustainability for the creation of greenspace (possibly on brownfield sites) refers to 
sites which are valued by local stakehoiders as places which people want to use now and in 
the future, meet the diverse needs of existing and future communities /  residents, are 
sensitive to the environment, and contribute to a high quality of life.”
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• Critically evaluate evidence to support claims.
• Where possible, highlight relevance of the regeneration approach taken in 
helping to optimise social and environmental benefits.
WS3 a) ii) identify existing methods that could be used by practitioners to 
optimise social and environmental benefits.
• Review literature to identify methods for optimising social and 
environmental benefits.
• Identify when methods have been applied, how and by whom.
• Explore pros and cons of methods and confirm most appropriate method.
WS3 b) Design and test method
To determine if the method helps practitioners and then validate and refine 
the method, practitioners will be questioned as to how involving stakeholders 
in the process could 1) help optimise social and environmental benefits 2) 
enable input from stakeholders to be used by practitioners. This will lead to:
WS3 b) i) Development of a method for practitioners to optimise social and 
environmental benefits delivered during the regeneration to greenspace 
process.
• Develop method and supporting material to enable practitioners to use the 
method.
• Practitioners test the method; capture their feedback, outputs and 
experience.
WS3 c) Finalise method
Using an online survey and findings of earlier work (pursued in WS3 b), 
practitioners will be asked to confirm the applicability of the method and if it 
delivers support or not; the findings will be used to refine the tool and written 
up with a view to publishing findings.
WS3 c) i) Revise and write up
• Using findings of 3bi, revise method and write up findings
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Paper: ‘Land regeneration to Greenspace: Optimising social and 
environmental benefits’ (proposed title). Submit to journal Urban 
Forestry Urban Greening.
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5. Research Deliverables
5.1 Summary of Research Deliverables
The regeneration support tool will support practitioners and other stakeholders 
involved with delivering regeneration projects. The research will be of interest 
to a range of stakeholders, including site developers, project managers and 
planners, since sustainability is increasingly being considered in relation to 
community and urban policy. The research will support practitioners in 
meeting policy and legislative requirements, whilst delivering sites that better 
accommodate site user perspective, funding requirements and corporate 
requirements. From a Forestry Commission perspective, this can direct policy 
creation, funding distribution and the setting of key performance indicators. 
Each work stream will advance understanding of the process of brownfield 
regeneration and deliver several outputs, detailed below.
5.2 Outputs
Work stream 1 deliverables are:
• A journal paper describing the development of the regeneration 
industry over the past forty years. The findings describe the key events 
which have led to the regeneration industry present in the UK today 
(Atkinson et al., submitted).
• A conference paper describing a draft regeneration process model of 
stages typically undertaken to create greenspace. The document 
includes a framework of recommendations to improve the sustainability 
of future greenspace projects (Atkinson and Doick, 2010).
• The findings of the peer review process accompanied by a refined 
version of the draft regeneration process model, summarised in a 
conference paper (EngD Conference 2011).
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Work stream 2 deliverables:
• A paper: “Land Regeneration to Greenspace: Project management 
considerations and supporting practitioners” (proposed title). Journal of 
Environmental Management (proposed journal).
Work stream 3 deliverables:
• A journal paper: “Land Regeneration to Greenspace: Optimising social 
and environmental benefits (proposed title). Submit to journal.
5.3 Research Outcomes
The main outcomes anticipated to arise through this research are:
1. Support for stakeholders (e.g. practitioners and project managers) by 
contributing to their understanding of the regeneration process.
2. An understanding of how to improve the process and the mechanistic 
aspects in the process; sub process and how they relate to one 
another.
3. A support tool to enable those involved in regeneration to better 
understand how to regenerate and why.
4. Support to enable practitioners to optimise social and environmental 
benefits delivered throughout the process.
5. Support for project managers in compliance and delivery; making 
efficient use of resources; delivering good quality, lasting sites.
The project outputs may also underpin funding bids and lead to improved
delivery of regeneration at site and programme level. The outputs may also
improve the social and environmental credentials and long-term benefits
resulting from land of regeneration to greenspace projects.
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6. Project Plan and Timetable
The project plan is presented in Box 1.; an overview of the project timetable is 
presented in section 6.1 and presented in detail in the Gantt Chart in section 
6.2.
Box 1. Project Plan
Work stream Research Approach and Outputs
WS1 Develop a detailed understanding of the regeneration process
a) Validate 
Process Model
i. Complete peer review 
of draft process model 
to confirm the 
mechanistic elements.
•  List missing tasks and where they might sit within the various 
stages of the iand regeneration process.
•  Identify trends, and commonality in missing tasks and order of 
process through peer review to reveal opportunities for 
improving process.
• Conference Paper: Capturing expertise to improve the 
process of iand regeneration to greenspace. Abstract titie 
submitted to Surrey University 2011 EngD conference.
•  Identify those tasks outside the current regeneration process 
and those that are preferable pre-project.
• Conference Paper: Support for Brownfield regeneration 
and greenspace creation through improved pre project 
planning Proposed abstract titie submitted to European 
Forum on Urban Forestry conference.
ii. Identify links between 
tasks, understand task 
purpose and 
stakeholders involved.
•  Review literature and interview data for dependencies 
between tasks and purpose of each task.
•  Create a tabie that lists the purpose, potential links between 
tasks, implications o f missing a task out and stakeholders 
involved with each task.
iii. Refine the process 
model
•  Insert ‘missing tasks’ in existing stages.
•  Confirm or reject a task based on expert opinion.
•  Summarise implications o f each task on the process.
•  Use MS project to refine the process modei.
WS2 Develop process model and support tool
a) Test and 
Revise
Process Model
i. Retrospectively test 
the process model 
using completed sites.
•  Identify sites completed using SPA approach
•  Obtain project planning data and objectives of the project
•  Apply process model
•  Review implications o f theoretical changes
•  Evaluate findings and summarise
ii. Test the process 
model at new site.
•  Apply modei in collaboration with case study
•  Review model by interviewing practitioners.
•  Evaluate model
•  Summarise findings
iii. Revise the process 
model.
•  Review lessons learnt from testing model (2ai and aii)
•  identify areas for improvement and use findings to direct the 
development of practitioner support modei.
•  Use M S project to refine the process modei
•  Wnte up findings
b) Develop 
Support Tool
i. Identify pros and cons 
of existing practitioner 
support, how they are 
used, when and 
where^^.
•  Evaluate existing SPA guidance using critical thinking 
techniques from integrated assessment methods to assess 
strengths and weaknesses.
•  List changes to existing SPA.
•  interview stakehoiders to identity what technique could be 
developed to support practitioners at the planning phase.
•  Assess pros and cons of technique and short list options.
Support may include guidance, databases, web-based tools, MS project, workshops and 
training days.
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•  Summarise findings o f research into practitioner support.
ii. Develop support tool •  Develop the support tool (model plus guidance)
iii. Write up 
development
• Paper: ‘Land regeneration to greenspace: Project 
management considerations and supporting 
practitioners’ (proposed titie).
WS3 Improve social and environmental benefits
a) Understand 
Benefits
i) Identify ttie social and 
environmental benefits 
delivered during tfie 
regeneration of 
brownfield sites to 
greenspace.
•  Review literature to identify social and environmental benefits 
which occurred during regeneration.
•  Critically evaluate evidence to support claims.
•  Where possible, highlight relevance o f the regeneration 
approach taken in helping to deliver benefits.
ii) Identify existing 
mettiods that could be 
used by practitioners to 
optimise benefits 
delivered during the 
regeneration process.
•  Review literature to identify methods for optimising social and 
environmental benefits.
•  Identify when methods have been applied, how and by whom.
•  Explore pros and cons of methods and confirm most 
appropriate method.
b) Design and 
test mettled
i) Develop method for 
practitioners to use to 
optimise social and 
environmental benefits 
delivered during 
regeneration to 
greenspace.
•  Develop method and supporting material to enable 
practitioners to use the method.
•  Practitioners test the method; capture their feedback, outputs 
and experience.
c) Finalise 
mettiod
i) Revise and write up •  Using findings of 3bi, revise method and write up findings
• Paper: ‘Land regeneration to Greenspace: Optimising 
social and environmental benefits’ (proposed titie).
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ID L Task Name | start Finish Duration1 Feb '09 Mar '09 Aor '09 Mav '09 Jun '09 Jul 09 Akua 09 Sep '09 Oct '09 Klov 09 bee 09 Llan '10 Feb '10 IVIar'10 A o r'10 M a y '10 jJi
1
Pri i*i/no/n
3
Sa Land Regneration for greenspace establishment: balancin
g  Ongoing Work Mon 04/04/11 Mon 04/04/11 1 day
4 m Support MSc Student (2011) Tue 05/04/11 Tue 05/04/11 1 day
5 Environmental Law Module and Coursework Tue 05/04/11 Fri 15/04/11 9 days
6 g  Histories (Urban Forestry Urban Greening) Paper: Revisions Mon 18/04/11 Wed 27/04/11 6 days
7 ®  EngD Work Streams 1-3 Wed 27/04/11 Wed 27/04/11 0 days
8 m Work stream one: Develop a detailed understanding of the rege Mon 18/04/1 lion 18/04/11 1 day?
9 a) Validate Process Model Thu 28/04/11 Fri 29/07/11 67 days
10 1. Complete peer review of the existing process model to confirm the mechanistic el Thu 28/04/11 Fri 27/05/11 22 days
17 ii. Identify links between tasks, understand task purpose and stakeholders involved Mon 30/05/11 Mon 06/06/11 6 days
18 Review literature and interview data for dependencies between tasks and purpose of es Mon 30/05/11 Thu 02/06/11 4 days
19 Create a table that lists the purpose, potential links between tasks, implications of missi Fri 03/06/11 Mon 06/06/11 2 days I
20 iii. Refine the process model Tue 07/06/11 Thu 30/06/11 18 days
21 Insert ‘missing tasks’ in existing stages. Tue 07/06/11 Thu 09/06/11 3 days
22 Confirm or reject a task based on expert opinion. Fri 10/06/11 Tue 14/06/11 3 days
23 Summarise implications of each task on the process. Wed 15/06/11 Fri 17/06/11 3 days
24 Use MS project to refine the process model Mon 20/06/11 Fri 24/06/11 5 days
25 Contingency Mon 27/06/11 Thu 30/06/11 4 days
26 Other Fri 01/07/11 Fri 29/07/11 21 days
27 MSc Support Fri 01/07/11 Mon 04/07/11 2 days
28 LRUG work Tue 05/07/11 Fri 08/07/11 4 days 1I i
29 Holiday Mon 11/07/11 Fri 29/07/11 15 days i ! : 1
30
31 Work stream two: Develop process model and support tool Thu 03/03/11 hu 03/03/11 1 day?
i
i
32 a) Test and Revise Process Model Mon 26/12/11 Fri 06/04/12 75 days 1
33
34
i. Retrospectively test the model using completed sites
Identify sites completed using SPA approach
Mon 26/12/11
Mon 26/12/11
Thu 09/02/12
Fri 30/12/11
34 days
5 days
I
11
35 Obtain project planning data and objectives of the sites Mon 02/01/12 Wed 11/01/12 8 days
36 Apply process model Thu 12/01/12 Wed 25/01/12 10 days
37 Review implications of theoretical changes Thu 26/01/12 Wed 01/02/12 5 days
38 Evaluate findings and summarise Thu 02/02/12 Tue 07/02/12 4 days :
39 Contingency Wed 08/02/12 Thu 09/02/12 2 days
40 ii. Test the model at new site Fri 10/02/12 Thu 15/03/12 25 days
41 Apply model in collaboration with case study Fri 10/02/12 Mon 13/02/12 2 days
42 Review model by interviewing practitioners Tue 14/02/12 Mon 05/03/12 15 days
43 Evaluate model Tue 06/03/12 Mon 12/03/12 5 days 1
44 Summarise findings Tue 13/03/12 Thu 15/03/12 3 days 1
45 iii. Revise the model Fri 16/03/12 Fri 06/04/12 16 days
46 Review lessons learnt from testing model (2ai and aii) Fri 16/03/12 Mon 19/03/12 2 days
47 Identify areas for improvement and use findings to direct the development of practitione Tue 20/03/12 Fri 23/03/12 4 days
48 Use MS project to refine the process model Mon 26/03/12 Fri 30/03/12 5 days
49 Write up findings Mon 02/04/12 Tue 03/04/12 2 days
50 Contingency Wed 04/04/12 Fri 06/04/12 3 days
51 b) Develop Support Tool Mon 09/04/12 Mon 08/10/12 131 days
52 i. Identify pros and cons of existing practitioner support, how they are used, when ai Mon 09/04/12 Tue 05/06/12 42 days i
53 Evaluate existing SPA guidance using critical thinking techniques from integrated asses Mon 09/04/12 Fri 20/04/12 10 days :
54 List changes to existing SPA Mon 23/04/12 Tue 24/04/12 2 days
55 Interview stakeholders to identify what technique could be developed to support practitu Wed 25/04/12 Fri 18/05/12 18 days i I
56 Assess pros and cons of technique and short list options. Mon 21/05/12 Tue 29/05/12 7 days i 1 ;
57 Summarise findings of research into practitioner support. Wed 30/05/12 Tue 05/06/12 5 days
58 ii. Develop Support Tool Thu 16/08/12 Wed 12/09/12 20 days i 1
59 Develop the support tool (model plus guidance) Thu 16/08/12 Wed 12/09/12 20 days
60 iii. Write up Thu 13/09/12 Mon 08/10/12 18 days i : :
61 Paper: ‘Land regeneration to greenspace: Project management considerations and supi Thu 13/09/12 Wed 03/10/12 15 days !
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Work stream three: Improve social and environmental benefits
a) Understand Benefits
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Annex 1. Submission to Urban Forestry Urban Greening
BROWNFIELD REGENERATION TO GREENSPACE IN  THE UK: 
HISTORY, TECHNIQUES AND REFLECTIONS FOR THE FUTURE
G. Atkinson (1,2), K J. Doick (1), L. Elghali (2), and K. Bumingham (2).
1. Forest Research, Centre for Forestry and Climate Change, Alice Holt Lodge, Famham, Surrey, GUIO 
4LH, UK.
2. Centre for Environmental Strategy, University of Surrey, Guildford, Surrey, GU2 7XH UK.
Abstract
The practice of creating green open spaces on brownfield sites has a complex history, dating back to the 18* 
century in the UK. However, it was not until the late 20* century that the development and strategic use of 
remediation and reclamation techniques truly emerged. This research reviews and evaluates the main 
legislative and political drivers for greenspace creation, by decade, fi-om 1970 onwards. Based on the 
literature and case study examples, technologies, obstacles, use of sustainable approaches and institutional 
arrangements are examined to reveal trends in brownfield regeneration. A series of reflections in support of 
the future creation of greenspace on brownfield sites is presented.
The UK is making progress towards a sustainable approach to brownfield regeneration to greenspace. Whilst 
the legislation, techniques and policy have been driving forward regeneration for decades, improvements are 
still needed. The paper concludes that full integration of techniques, strategic planning through the 
regeneration proeess and long-term eommitment to the success of the site are still required to break away 
from reliance on traditional techniques and to improve the quality and sustainability of greenspaces created 
on former brownfield land.
Key words: remediation, reclamation, restoration, urban planning, sustainable development
46
1. Introduction
Brownfield regeneration, ineluding that to new green open space, has been a major urban policy driver in 
many European countries, as well as Ameriea and Canada, throughout the 1990s and 2000s (Dixon, 2007), 
although this has not always been the case. Prior to the 1970s in Britain, there was limited legal protection to 
prevent land becoming derelict and as heavy industry fell into deeline the quantity of brownfield land 
escalated. The creation of greenspace on derelict and brownfield land was, at this time, considered an 
intermediate phase to another future use for the site. Initial attempts to reclaim sites took an "ad hoc” 
approach and, consequently, success varied (Cass, 2003). By the end of the 1970s, approaches started to 
beeome more consistent (Bradshaw, 1979) and by the start of the Millennium, greenspace as the final end use 
for brownfield land was deemed itself desirable as the social, environmental and economic benefits of green 
spaces became more widely recognised (O'Brien, 2007). Practice and experience has progressed sinee the 
1970s, yet the long-term success and sustainability of brownfield greening has been challenged in the 
scientifie literature (Sellers et al., 2006).
The aim of the research was to reflect on historic trends and lessons learnt in brownfield greening with a 
view to informing future practice. The specific objectives of this research were to review:
• the circumstances that led to the regeneration of brownfield to green open spaces;
• the application of regeneration techniques in brownfield greening;
• case study examples in order to present a snapshot of land regeneration by decade;
• government policy and legislation in relation to brownfield regeneration and greening;
• the emergence of new techniques and institutions.
By examining the history, the paper aims to indicate possible future direetion for land regeneration in the UK 
and provide an insight into the successful delivery of future projects.
1.1 Terminology definitions
In the scientific literature there is considerable variation in the inferred meaning and use of terminology 
associated with brownfield greening. For some terms, notably regeneration, reclamation and remediation, 
confusion arises through continued interchangeable and incorrect use (as previously noted by Coppin and 
Box, 1998); a confusion that seems to have arisen from the impartial adoption of the terms as used in mineral 
planning guidance without explicit transference to the brownfield land regeneration discipline. For the 
purposes of this research we define regeneration as:
47
“the collective process of returning brownfield land to beneficial use and to bring about an improvement in 
economic, social and environmental well being within a particular regional context; encompassing all the 
sub-proeesses of remediation, reclamation, consultation, implementation and aftercare, as required”.
Therefore ‘regeneration eneompasses (all or some of) the distinct activities (sub-processes) remediation, 
reclamation/restoration/recultivation, vegetation establishment, and afiereare. In specifically defining 
regeneration, emphasis is given to the integration of remediation-to-aftercare actions and recognition that 
regeneration is a broader all-encompassing concept than reclamation. Full definitions are presented in Table
1. Etymologically correct and with literal preeedent (where available) the definitions are commended to the 
regeneration community to address this confusion and inconsistency in use.
<TABLE 1 Definitions>
1.2 Introduction to technologies
Nathanial (2002) notes that soil contamination remediation options fall into three main eategories: (1) dig- 
and-dump; (2) containment; (3) treatment. Dig-and-dump describes excavation and disposal of soil to 
landfill; because of the time and cost advantages of transferring material to another site it was used almost 
exclusively on eontaminated sites during the 1970s, 1980s and 1990s, leading to its recognition as the 
traditional approach. Containment encompasses cover systems and vertical barriers and describes a proeess 
of placing a protective, typically impermeable, layer between the contaminated matrix and potential 
receptors; it is often used alongside treatments such as chemical extraction. Such technology started to 
evolve through the 1980s, becoming increasingly detailed and multi-phased in order to treat a wider variety 
of contaminants, mixes of contaminants and contaminated matrices (ineluding soils, sediments, waters). 
Treatments such as encapsulation and solidification emerged during the 1990s tailored to hard-end uses of 
remediated land (i.e. housing, commercial, industrial developments). Table 2 provides a préeis of commonly 
used remediation teehnologies, together with examples of their use in brownfield greening (where available) 
and their year of development, demonstrating the trend in technological advances supporting brownfield 
regeneration.
<TABLE 2. Précis of remediation technologies>
2. Methodology
A literature review of brownfield greening was performed via internet and publication searches of
‘brownfield, reclamation techniques, regeneration, remediation and sustainable development’ in the domains
o f ‘greenspace, development projects, regeneration, brownfield regeneration’. Policy, institutions,
remediation technologies, brownfield regeneration and greenspace creation projects were identified to chart
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key events (Figure 1). Preference was given to case studies examples where the desired end point was 
greenspace; in the absenee of which other end-uses have been eonsidered. Examples of regulations and 
remediation programmes and projects were analysed to explore which techniques were used, project drivers, 
final outcomes and follow-up work. By analysing examples of remediation teehnologies (Table 2) and 
reclamation projects (Table 3) it was possible to consider the practical applications of techniques and identify 
research gaps.
<Figure 1. Regeneration timeline -  Selected Key Events >
3. A timeline on brownfield regeneration to greenspace
3.1 Early approaches to land regeneration: ‘Something is better than nothing’
Attempts to make good the environmental degradation and blighted landseapes caused by mining aetivities 
dates back to the 18* century in the UK when, for example, woodland creation schemes on former ironstone 
works sought to restore the derelict bell pits in South Yorkshire (Rotherham, 2008). Restoration implied 
‘beneficial after-use’ and whilst attempts to create greenspace were ad hoc and may not be considered 
‘restored’ by today’s standards, outeomes were delivered as a result.
Such attempts remained mostly isolated until the 1960s and 1970s when the scale of land reelamation 
increased. At this time the global trend of migration out o f rural areas and into urban environments was 
evident in the UK and heavy industry was in decline. The UK government established new policies and 
primary legislation to facilitate the restoration of former industrial sites. Reclamation projects centred around 
former waste and colliery sites (Hesselberth, 2003, Catney, 2007). However, the range of techniques 
available in the UK was limited and focussed on excavation and disposal (Table 1). Still very much in their 
infancy, the reclamation and restoration disciplines had limited technical experience and guidance literature 
at their disposal and restoration schemes were experimental. Greenspace failures were typified by inadequate 
provision for aftercare during the planning stages and a high percentage loss rate of the trees and shrubs 
planted, associated with inadequate ground preparation.
During the 1970s, pressure from increasing industrial, commercial and urban development on greenfield sites 
led to large areas of the countryside being developed. Quite simply, it was cheaper to build on undeveloped 
sites than to clean up brownfield sites, land values were generally low and there was limited government 
funding or private investment to fund the regeneration (Hesselberth, 2003). Active and disused mining sites 
beeame recognised by the government as being potentially hazardous places and communities living in close 
proximity were considered to be negatively affected. Although the hazards presented by brownfield sites to 
communities and the environment were increasingly acknowledged, the absence o f incentives resulted in
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limited reclamation. Nevertheless, some sites were restored. For example, between 1973 and 1976 Silksworth 
Colliery in Sunderland was reclaimed through extensive earth works and eontainment. The regeneration 
involved excavating unstable material and using boulder clays to contain and cover contaminated shale to 
create a 63 hectare (ha) town park (Cass, 2003). Other examples for the period are presented in Table 2.
Legislation
The Control o f Pollution Act (OPSI, 1974) was introduced in 1974 and helped increase awareness of the 
long-term health impacts of human exposure to contamination. In 1976, the Interdepartmental Committee for 
the Redevelopment of Contaminated Land (ICRCL) was established and went on to produce ‘trigger values’ 
for concentration levels of a number of contaminants, above which remediation action was required (ICRCL, 
1979). The government offered local authorities financial assistance and equipped them with legislative 
powers to acquire and reclaim sites, to improve the environment and reduce public risk. The publication of 
the ICRCL guidelines helped to raise standards by focusing attention on land quality and chemical 
parameters. By the end of the decade, interest in improving derelict or brownfield sites using vegetation also 
emerged at the local community level, particularly for the creation of community space and wildlife habitats 
(for example, as noted by (Cass, 2003).
Research and technologies
At the turn of the last century, the use of natural processes to regenerate land was used according to Fischer 
(1907) who describes occasional attempts at afforestation in the Midlands whieh indieates that planting was 
undertaken for aesthetic reasons. UK research into land reclamation and regeneration in the 1970’s explored 
the use of natural processes and surplus materials in ameliorating degraded soils. For example, (Bradshaw, 
1979) describes the use of wastes and by-products which were increasingly tested for their utility as soil 
conditioners. Using wastes for this purpose was more cost-effective than waste disposal. Furthermore,
Haynes (2009) describes field trials conducted in the 1970s on the use of fly-ash as a revegetation substrate. 
Similar trials on the disposal of sewage sludge onto land being used for commercial forestry had favourable 
results and led to guidelines being developed for its use as a fertiliser during reelamation of brownfield land 
(Ferrier, 1996).
The mainstay of the reclamation industry throughout the deeade was dig-and-dump, followed by containment 
and direct revegetation, where site eonditions permitted. For example, at St Anthony’s tar works east of 
Newcastle, dig-and-dump was used to remove contaminants including tar residues, and asbestos fi'om the 
site. The site was subsequently used for youth education purposes (Hesselberth, 2003). In 1998, five ha of
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public open space was created at Brown’s Quarry following encapsulation of zinc sulphate and copper that 
occurred at coneentrations above ICRCL trigger values. The space was seeded and planted with trees and 
shrubs, and used to extend an adjoining cemetery by adding around 5,000 burial plots (Hesselberth, 2003).
3.2 1980s -  Frameworks, grants and Government agencies.
Legislation
The legislative framework around contaminated land expanded during the 1980s driven by incidents such as 
the methane gas explosion at Luscoe in Derbyshire, in 1986, and a growing understanding of the science of 
reclamation (CIRIA, 1997). For example the UK the Town and Country Plaiming (Minerals) Act 1981 saw 
the imposition of conditions on plaiming permissions for mineral extraction which required a period of 
aftercare following reclamation. Environmental protection regulations emerged, including The Collection and 
Disposal of Waste Regulations (1988) (OPSI, 1988), Control of Pollution (amendment) Act (1989) (OPSI, 
1989a), and the Water Act (1989) (OPSI, 1989b).
The Derelict Land Act was introduced in 1982 (OPSI, 1982) and grants were made available through the 
Department of the Environment to specifically improve or reclaim land or to bring land into productive use 
(Wilson, 2003) which emerged as a major policy driver. A large proportion of the derelict land reclamation 
projects undertaken in the UK at the time were funded through the Derelict Land Grant (Wilson, 2003).
By 1986, the US National Resource Council had produced the human health risk assessment framework 
(USEPA, 1986), guiding deeision making in remediation and restoration projects; the UK followed suit in 
part with the ICRCL Guidance on the Assessment and Redevelopment Contaminated Land (ICRCL, 1987), 
and more comprehensively in 2004 with the Environmental Protection Act (EPA) 1990 Part IIA (DEFRA, 
2006) (see seetion 3.3 for ftuther details).
Guidance
Much had been learnt during the 1970s through research and trial-and-error at reclamation sites leading to the 
publication of minimum standards such as ICRCL (1979; 1987) and practice guidance (Wilson, 1985; 
Bradshaw and Chadwick, 1980; Moffat and Roberts, 1989) in support of improved success in land 
reclamation. Guidance by Dutton and Bradshaw (Dutton, 1982) recommended using readily available 
materials and machinery to reclaim sites, including spreading farmyard manure using a plough to physically
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ameliorate the soil and raise soil nutrient status. However, issues were identified including limited 
availability in urban areas and potential toxicity where materials were not well rotted.
Research and technologies
Dig-and-dump and containment continued to be the remediation technology of choice because it was low 
cost and guaranteed the problem would be removed. At Norwood Coke Works in Gateshead, regenerated 
between 1983 and 1990, contaminants including phenols, toluenes, lead, arsenic and sulphates were 
contained on site using a 1.5 m layer of clay (Table 2). Research into other remediation techniques 
progressed and soil washing systems were developed by the United States Environmental Protection Agency 
(USEPA) in the 1980s (Dermont et al., 2008) and soon became established in Northern Europe during the 
mid 1980s (Dixon, 2007). Based on physical separation and chemical extraction, the technique proved useful 
for grossly contaminated sites (such as contaminated former gas works) and sites containing mixtures of 
organic and inorganic contaminants (such as railway sidings and some industrial plants).
Researeh in the 1980s started to highlight the importance of root zone preparation to support successful 
establishment of trees (Fourt, 1985; Foot and Sinnett, 2006). The use of geotextiles also increased as 
multidisciplinary approaches to regeneration grew in popularity. For example, geotextiles were used to 
reduce soil erosion and enhance vegetation establishment on the steep slopes that are a common 
topographical features of brownfield sites (Rickson, 2003). The application of nature conservation ambitions 
also became prominent during the 1980’s. In the UK for example. Bold Moss, a 55 ha former colliery in St 
Helens Forest Park was reclaimed as a range of habitats including scrub, heath and wetland (Ling, 2000), and 
a number of ecology parks were developed (including Bow Creek and Russia Dock Ecology Parks in 
London). In addition to these regeneration programmes, many derelict industrial sites such as collieries and 
mines in the UK became greenspace by virtue of natural re-vegetation.
Organisations
A range of organisations were attracted to the regeneration arena during the 1980’s, some seeking to manage 
sites for the local community, others seeking finaneial return. The UK Groundwork Trust was set up in 1981 
and brought together public, private and third sector organisations to maximise the potential of underused 
land (Trust., 2009). A partnership approach to reclamation emerged, partly because of grant systems, 
increased interest firom the third sector, community groups and volunteers. Work to revitalise former Ministry 
of Defence land in Pembury, South Wales was initiated at ‘Bury Port’ and marked the start of a rolling 
programme of reclamation, culminating with the creation of the Millennium Coastal Park. In 1980 work
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started to address contamination left behind from iron forges, tinplate and coal industry. Part of the site was 
capped using pulverised fuel ash and at Bury Port Community Woodlands, soils were blended with digested 
sewage sludge to fertilise tree growth. Other treatments were also used, including silt from Bury Port 
Harbour which was spread over contaminated areas of the former Camarthen Bay Power Station. The site 
was remediated to a variety of end uses; green infrastructure served as a catalyst for regeneration and 
tourism, with cycle trails, golf course and 200 ha of land for forestry. The work exemplifies how partnership 
and sustainable reuse of materials can transform an industrial wasteland (Holmes, 2003).
Towards the end of the decade, the UK government broadened policies to treat and prevent the creation of 
derelict land and slow the decline of greenspace loss. As (Hesselberth, 2003) comment, greenspace creation 
throughout the 1980s helped to increase the surrounding land values and, thus, pump-prime the restoration of 
former industrial sites. Despite the political impetus, the amount of urban greenspace continued to decrease 
through the 1980s and 1990s; 1000 ha of greenspace were lost in London between 1989 and 1999 (Authority, 
2005). However, some of the practitioner manuals produced during the 1980s (detailed above) regarded the 
creation of greenspace as an ‘intermediate phase’ in the site restoration process (Dutton, 1982) rather than as 
a means to secure benefits per se; the integrity of greenspace as a final end-use for brownfield, derelict and 
contaminated sites did not emerge fully until the late 1990s. The debate around sustainable regeneration at 
this time was a fragment of the wider global sustainability debate, which emerged when the concept of 
sustainable development was presented to the international community at the World Summit (World 
Commission on Environment and Development, 1987).
3.3 1990s - Land use battles: greenspace versus redevelopment 
Legislation and targets
In 1990, the UK Environmental Protection Act (EPA) set regulations requiring local authorities to generate 
land registers of potentially contaminated sites, within their ward, based on historic use (OPSI, 1990). 
Although the registers sparked resistance from industry and concerns regarding land blight, remediation 
activity continued, primarily driven by the ‘suitability for use’ principle within planning law. In 1991, the 
government set targets for the regeneration and re-use of contaminated land (DoE, 1991) to encourage 
development on brownfield sites. The new targets helped to drive the pace of land reclamation, improve 
working arrangements and resulted in new regeneration funding and projects. However, these tended to focus 
on hard end uses and economic outputs, such as housing development, competing with incentives for 
greenspace creation. The 1995 Environment Act (s57) was inserted as Part IIA into the 1990 EPA to trigger 
urban regeneration and construction on brownfield sites.
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Later in the decade there was a boost to urban regeneration in the 1990’s prompted by the Labour 
Government, who re-focused policy on sustainable development and brownfield regeneration. As the range 
of remediation technologies available to practitioners increased, the Environment Agency began to produce 
guidance on the selection of appropriate techniques, to support decision making, analyse costs and benefits 
prior to the selection of an approach (Postle et. al., 1999).
Organisations
The 1990’s saw the establishment of several new agencies with interest in brownfield regeneration and 
greenspace establishment. The British Urban Regeneration Association (BURA) was formed in 1990 to 
provide a forum for the exchange of ideas, experience and information for the emerging regeneration sector. 
In 1999 the Urban Parks Forum was established with the aim to conserve and improve urban parks. Their 
remit widened a few years later, to include all publicly accessible urban and rural greenspace. CLiAIRE 
(Contaminated Land: Applications In Real Environments) formed in the same year with an explicit aim to 
stimulate the regeneration of contaminated land in the UK.
The Derelict Land Grant (DLG) was the dominant economic driver for the regeneration of derelict sites in the 
UK until 1991 -  it focused on treatment (Greenhalgh and McCafferty, 1996) and regeneration for hard end 
use (Ling, 2000, Hesselberth, 2003). Subsequently, the grant scheme moved to English Partnerships 
(Greenhalgh and McCafferty, 1996). The DLG funded the schemes such as the Cornwall Land Reclamation 
Strategy, which was launched in 1997, demonstrating that ‘soft end’ land use, such as amenity woodland, can 
be a catalyst for economic regeneration (Wilson and Sainsbury, 2003). Between 1997 and 2001, thirty sites 
were reclaimed in Cornwall at a cost of around £3 million per year. The programme heralded a move away 
from 100% derelict land grants and towards strategic partnership delivery approaches. The delivery of the 
programme and other similar schemes such as the Millennium Coastal Park (South Wales) demonstrated that 
soft end uses could deliver environmental benefit and positive social return (Wilson, 2003, Holmes, 2003).
Research and technologies
New European legislation to restrict the volume of material going to landfill begins to play a major role in the 
brownfield regeneration arena in the UK, prompting the development and application of new technologies 
(Environments, 2006) such as thermal desorption and soil vapour extraction (Table 2). During the late 1990s, 
awareness of the potential use of phytoremediation and phytoextraction in land remediation grew (Raskin, 
1997). The extent to which plants may be able to remediate sites, encouraged development of these 
comparatively low cost techniques. Plants are harvested, burnt and the ash taken to landfill, which reduces
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the total volume of material requiring disposal. Between 1995 and 1997 there was signifieant international 
research interest into the techniques, ineluding field trials to remove radon nuelides in the vicinity of 
Chernobyl nuclear reactor in the former Ukraine. Trials were also undertaken in the US, to remove lead fi-om 
soils using plants and chelating agents that accumulate metals and clean contaminated soils (Raskin, 1997). 
Work by (Gallagher, 2008) indicated that plant productivity on urban brownfield sites impaired by metals in 
the soil could be addressed using a chelating agent or organic soil amendment, to reduce mobile fractions of 
total metal load in order to improve productivity and ecosystem function (Table 3). Research into 
phytoremediation continues at the time of writing (Gan et al., 2009) due to its potential to minimise the 
quantity of secondary products.
Academic disciplines and wider recognition of the value of green spaces
According to Wu (Wu, 2008) a landscape ecology approach to urban studies started to emerge in the 1990s. 
Encompassing disciplines such as ecology, environmental science, landscape assessment and spatial 
mapping, ideas around heterogeneity, scale and patch dynamics were applied in the strategic placement of 
new greenspaces (especially those regenerated from brownfield). Appreciation for connectivity as green 
transport routes, for biodiversity and people alike, led to increased value being placed upon greenspace and 
the inclusion of greenspace into the planning process (Stubbs, 2008). The quality of greenspaces also rose up 
the political agenda at this time, leading to calls for improvements in greenspace design and management 
(Stubbs, 2008).
Concerns raised in the 1980s about the continued loss of greenspace prompted research in the 1990s into the 
rate of decline, as highlighted in the 1996 report ‘The Post-Industrial Landscape’ (Handley, 1996). Initiatives 
to monitor loss and address the decline, started in the 1980s, began to take effect and the annual reported loss 
of green space in urban areas reached a peak at the end of the 1990s. In London the average loss of 
greenspace slowed to around 100 ha yr (1989 to 1999) and by the first half of the next decade (2000 to 
2005) reached 60 ha yr (Authority, 2005). The reuse of brownfield sites increased from 1988 to 1993 and 
nearly 20% of these derelict sites in Britain were converted into green spaces (De Sousa, 2003). The trend of 
undertaking redevelopment on brownfield sites has continued, but statistics from the Homes and 
Communities Agency suggest that of all previously developed land (PDL) in England in 2008 Local 
Authorities earmarked only 3% for open space.
The wider benefits of regeneration to greenspace began to be observed towards the end of the decade and
early into the new millennium, such as community cohesion, physical and mental wellbeing (O'Brien, 2007).
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In Canada, Parliament Square in Toronto opened in 1995, providing 0.5 ha of greenspace on land which was 
formerly a railway corridor, tar paper dripping facility and coal gasification plant. In the same city, Leslie 
Street Spit was a Take-filT brownfield site where 471 ha of urban wilderness was created on land consisting 
of dredged spoils and disposal materials ineluding earth, briek, asphalt and rubble. The wider value of the 
project was recognised when the site received Urban Wilderness status in 1989 (De Sousa, 2003).
3.4 2000s - Innovation and Integration 
Legislation
The UK Government Urban White Paper o f2000 set a new national focus on brownfield redevelopment 
(NAO, 2006). The 2003 UK Sustainable Communities Plan further highlighted the significance of brownfield 
policy and the importance of regeneration (Dixon, 2007); it also aimed to improve the sustainability of the 
regeneration process ((CL: AIRE)). In 2005, the profile of greenspaces for physical activity increased 
significantly following the publication of ‘Choosing Health’ by the UK Government in the preceding year 
(DoH, 2004).
By 2005, English Partnerships had become the government advisor on brownfield land and advocated 
sustainable remediation practices. Planning Policy Statement 1 was released, setting out how sustainable 
development would be delivered through the planning system (NAO, 2006). The Department of Trade and 
Industry (DTI, 2003) launched their Sustainable Production and Consumption Strategy covering waste 
treatment, waste management and pollution control (Environments, 2006). The strategy identified land 
assessment and remediation as a ‘growing market worth £1 billion to the UK economy’(Environments, 2006) 
and developers began to see brownfield redevelopment as an opportunity for urban regeneration. 
Organisations such as EuroDemo, the Network for Industrially Contaminated Land in Europe and SuRF UK 
(by CL:AJRE) produced guidance on sustainable remediation (Clayton, 2009).
Practitioners who had been awaiting target quality values for land remediation since the 1980s welcomed the 
release of target soil values by the Dutch Institute of Public Health and the Environment in 2000. Both target 
and intervention values for soil remediation were produced to support professionals and regulatory bodies in 
decision making, which led to new UK monitoring programmes to ensure target soil concentrations were 
achieved.
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Organisations
In 2002, the Urban Greenspaces Taskforce reported a decline in greenspace management and quality, leading 
to a new England-only agency ‘Cabespaee’. The organisation produced guidance, including Hallmarks of a 
Sustainable City (CABE, 2006) to help improve greenspace quality. Existing Government organisations and 
those with a remit to deliver public benefits began to reconsidered their role in land regeneration. For 
example, in 2004 the Forestry Commission, responsible for managing 3.5% of land in the UK, revised its 
research agenda, expanding it firom reclamation of mineral sites to land regeneration and urban greening, in 
support of first hand regeneration practice. Research into sustainable regeneration of derelict land was 
undertaken in tandem with land regeneration programmes such as ‘Newlands’ in North East England and 
Thames Chase Community Forest in East London (Mell, 2009), leading to the delivery of hundreds of 
hectares of new greenspace, as well as best practice guidance publications. Analysis of ISI Web of 
Knowledge search facility showed a peak in the annual volume of research publications into land remediation 
in 2007 as the drivers for research, including political awareness of the benefits of regeneration, continued to 
increase.
The UK government looked to the major landowners to help meet targets on preventing the loss of 
greenspace, help with regeneration and bring PDL into active use. By 2006 the Derelict Land Surveys 
(conducted every four to six years from 1974 to 1993) had been superseded by the National Land Use 
Database, which estimated there to be 62,700 hectares of PDL in England. Of this figure, the total area of 
vacant or derelict land was around 34,900 hectares supporting the continuation of overall long-term decline 
(CLG, 2007). In a bid to slow the decline of greenspaces and improve quality of life for communities, the 
Land Restoration Trust was created in 2004 (Trust., 2004); now know as the Land Trust (The Land Trust, 
2010). Between 2007 and 2008 the Trust secured funding packages for the development of over 1500 ha of 
brownfield land, much of which had significant wildlife value (e.g. SSSI designation). Major land owners of 
contaminated sites such as the British Coal Authority and the National Grid who had previously been heavily 
reliant on dig-and-dump, started to trial new techniques on a large scale. For example, the National Grid 
experimented with bioremediation and by the 2000s considered it to be the most widely applied technology 
in their gasworks remediation programme (Smith, 2009).
Research and technologies
The £5m Bioremediation LINK research programme, launched in 2001, aimed to provide industry with 
bioscience applications to clean up land, air and water. Research focused on techniques using plants, 
microbes and phytoremediation to remediate substances such as PAHs, cyanide and arable sludges. Best
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practice advice sheets were produced in 2009 through the LINK programme and regulations such as waste 
regulations were streamlined to improve the reuse of materials on site ((CL:AIRE)). New advances in the 
treatment and remediation of brownfield sites included stabilisation, solidification and the development of 
innovative binders such as composts and zeolites (Al-Tabbaa., 2005).
The techniques available for remediation continued to increase in the early 2000s, prompted by European 
legislation aimed at increasing the sustainability of remediation processes and industry seeking more 
practical techniques to improve the aesthetic appearance of derelict sites through regeneration and vegetation. 
Techniques prompted a shift in the types of approach favoured. For example, in-situ methods began to be 
used more frequently, rather than relying on dig-and-dump (Clayton, 2009) (Table 2). Typical reclamation 
techniques included thermal treatments to remediate soils, which had tended to be used ex-situ prior to 2000 
(Table 2). The use of in-situ thermal desorption to remove organic contaminants increased in the new 
millennium and is a particularly useful technique to remove toxic organic contaminants and volatile heavy 
metals, such as mercury. There are issues, however, associated with high moisture content in certain soils, 
such as clays (Nathanial, 2004) although energy savings from not transporting materials off-site can off-set 
energy requirements to dry the wet soils. The use of techniques other than dig-and-dump is a sign o f progress 
towards the UK embracing a wider range of technologies.
<Table 3 Remediation and Reclamation Techniques 2000s>
Integrated approaches
The 2U*-century saw a shift towards the use of combined reclamation techniques in order to improve the 
quality of the soil resource and, in turn, site aesthetics and establishment success. There was a shift in the best 
practice guidance away from soil ripping and towards total cultivation (Foot, 2006, Sinnett, 2006) and loose 
tipping (Dobson and Moffat, 1993). Soil améliorants started to be used in an effort to increase the organic 
matter content of the soils, which in turn mitigates unfavourable soil pH, increases water holding capacity 
and helps to limit settlement and re-compaction of soils. At the same time, a move away from proprietary 
fertilisers in favour of an increase in use of sewage sludges, green-waste composts and farmyard manures 
reflected a desire to see more integrated and sustainable approaches to regeneration. A good example is that 
of landfill reclamation. Prior to 1986, planting on landfills was discouraged, but a review (Dobson and 
Moffat, 1993) and experiments into tree planting on containment landfill conducted in the UK in the early 
1990s (for example Bending and Moffat, 1997) began to challenge this idea and open up new avenues for the 
future use of landfill sites that have come to the end of their commercial life. Landfill sites are an obvious 
location for the production of composts from municipal solids and green wastes for use in the subsequent
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regeneration of the site. Adopting multidiseiplinary and integrated management approaches helped to ensure 
the use of appropriate application rates. By 2008, the importance of the establishment of vegetation was 
considered to be an important aspect of restoring landfill sites in most parts of the world (Moffat, 2008) to 
create greenspace.
Overcoming the practical issues of greening brownfield sites and demonstrating the potential of integrated 
regeneration were epitomised during the clean-up of the 2012 Olympic site in London (Hellings, 2009). 
Remediating the land to target levels satisfactory for human health involved a suite of technologies including 
a ‘soil hospital’ utilising soil washing, bioremediation, chemical stabilisation and complex soil sorting 
(Hellings, 2009). Between 2007 and 2008, some 815,000 m  ^of clay alluvium soils were treated on-site for 
heavy metals and polycyclic aromatic hydrocarbons (PAH) and chlorinated hydrocarbons. Few remediation 
projects match London 2012 Olympics in terms of political pressure, budget, required expertise and 
international scrutiny and, although a unique situation, the site is testimony to how the right drivers can 
deliver programmes with sustainable regeneration targets.
4. Looking to the Future
4.1 Integrated Techniques, Partnerships and Planning
Eeeles (Eccles, 2009) reported that although a wide range of remediation methods are available, there is a 
tendency for UK practitioners to limit the application of lesser known techniques to larger sites where: (1) 
there is more space to undertake operations; (2) there is no or low risk to groundwater; and, (3) high 
concentrations of contaminants are present. This finding was taken a step further by CL:AIRE (2009) who 
reported that the UK is yet to fully embrace an integrated approach to regeneration, despite attempts to 
include:
• principles of sustainable development into land regeneration through the planning system
• the findings of research programmes into more sustainable forms of remediation and reclamation
• changes to policy and legislation, including the waste directive and increasing gate charges to deter 
companies from land-filling hazardous wastes, such as contaminated soil.
Showcase examples such as the 2012 Olympics project demonstrate that sites with mixed contaminants can 
be treated in alternative ways to dig-and-dump and that integrated approaches can be used to increase 
opportunities to deliver multiple community benefits. However, sustainable development requires 
integration not just through the remediation and reclamation phases, but through the whole regeneration 
process.
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An integrated approach will help to deliver sustainable regeneration through:
coherent decision-making across the project life-cycle (remediation, reclamation, design and delivery) and 
beyond, to site management and maintenance, ensuring the site is regenerated to greenspace in a manner 
consistent with regional spatial strategies and related policy promoting partnership working.
However, a number of measures must be applied consistently to fully embrace an integrated approach and 
these include commitment from the broad range of stakeholders engaged in land regeneration (including 
remediation practitioners, developers, land managers/owners) and best practice promotion by partnerships 
and organisations such as CL:AIRE. Directive by government (via legislation or guidance) may also be 
required. The use of lesser known techniques via demonstration sites, simultaneous multi-site remediation 
programmes and/or application at smaller sites should also be encouraged. Such programmes should also be 
sought, with the aim to create chains of greenspace in order to demonstrate the wider value of green 
infrastructure, landscape ecology and climate change mitigation through sustainable, landscape-scale 
regeneration.
4.2 Legislation, standards and grants
Opportunities to improve regeneration practice, therefore, do exist, including new guidance provisions on 
technologies, new research into the sustainability of remediation and reclamation techniques, and further 
increases in landfill gate fees to help make sustainable remedies more financially viable. For all the 
developments of the past four decades, the quality of a brownfield greenspace is still very much in the hands 
of the local delivery team because legislative and best practice guidance remains patchy and, often, optional. 
Furthermore, there are no mandatory quality controls other than those for land contamination, no quality 
badges and no requirements for monitoring and evaluation of the regenerated site. The UK is yet to fully 
embrace the implementation of integrated restoration; sustainable applications remain showcase examples, 
rather than the norm. Any move to encourage wider application of sustainability principles in brownfield 
greening will require impetus and commitment from everyone involved in the sector. Legislation has a 
significant role to play in driving this impetus, as demonstrated throughout the historical reflections of this 
review.
The historical perspective presented herein suggests that the economies of scale afforded by large grants are 
meritable, given that they can trigger regional regeneration when offering financial incentives to create 
greenspace on brownfield sites. Such grants could continue to drive forward urban regeneration in the UK. 
The derelict land grant of the 1970s and 80s, (Hesselberth, 2003), the Capital Modernisation Funded sites for 
the 1990s and the Community Forests in the Newlands Programme (Dudley, 2003) serve as examples of
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regional regeneration; a move back to a large grant system to fund programmes of regeneration to greenspace 
would be a move forward for the UK.
4.3 A quality product, a sustainable resource
In the early days of brownfield regeneration to greenspace many of the complexities and risks were unknown 
or poorly defined. As a consequence, the practice of land regeneration was ad hoc and the likely success of 
the results was difficult to predict. And given the length of time required for trees to grow and mature, the 
apparent success of some sites lasted some years before failure materialised. This historieal review has 
demonstrated that over the past forty years these complexities have been increasingly confi-onted and 
overcome including addressing issues of physical and technical issues in land reclamation, development o f 
chemical remediation techniques; risk assessment processes have been implemented, and best practice has 
been published.
At the site level, the technical expertise in reclamation is now well able to deliver quality environments for 
the establishment of healthy vegetation/greenspaces. At the same time, a wide range of remediation 
techniques are available to support this process of delivering a suitable low health risk growing media.
Whilst research questions remain, such as the likely impact of climate change on remediation technologies, 
the issues surrounding brownfield regeneration to greenspace today have mostly moved beyond site 
constraints and technical matters to encompass landscape ecology and environmental science approaches to 
land-use and consideration of how regenerating a site can deliver landscape scale ecosystem services and 
green-infi-astructure (GI) benefits. Consequently, issues of site design related to appropriate 
multifiinctionality for location/users, sustainability (sustainable development, sustainable communities) and 
place making (contribution of a site to quality of place and quality of life) help to define the aims and 
objectives of contemporary and, no doubt, future regeneration projects.
The question has mostly moved on fi’om ‘how to reclaim a brownfield site’ to ‘what is the most appropriate 
new use for the site?’ Questions concerning how this can be achieved through site design are also of great 
importance. Greater integration in planning, decision making in the regeneration of a site and its subsequent 
management will help appropriate selection of remediation, reelamation and regeneration techniques and site 
design for the delivery of quality greenspaces and their inferred public benefits.
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Table L Definitions of common terms related to brownfield regeneration to greenspace
Term
Aftercare
Brownfield
Derelict Land 
Greenspace
Reclamation
Recultivation
Brownfield
regeneration
(Regeneration)
Definition
“The processes of managing reclaimed/restored/recultivated land to achieve a viable soil- 
plant system, including activities such as fertilising, cutting/pruning, grazing, weed 
control and remedial or replacement work” (Coppin and Box, 1998)
In the UK, Mineral Planning Guidance Note (MPG) 7 has a wider definition to include 
revegetation (i.e. all operations after ‘restoration’ of the soils: all the steps...as may be 
necessary to bring the land to the required standard for the required use... including 
planting, fertilising, watering, draining or otherwise treating the land” (DoE, 1997; in: 
Coppin and Box, 1998)
“A brownfield site is any land or premises which has previously been underused or 
developed and is not currently fully in use, although it may be partially occupied or 
utilized. It may also be vacant, derelict or contaminated. Therefore a brownfield site is 
not available for immediate use without intervention” (Alker, 2000)
“Land that is so damaged by industrial or other development such that it is incapable of 
beneficial use without treatment” (DoE, 1988)
“...all green space of public value, including not just land, but also areas of water such as 
rivers, canals, lakes and reservoirs which offer important opportunities for sport and 
recreation and can also act as a visual amenity” (CLG, 2006)
The Planning Policy Guidance Note 17 (PPG 17) typology provides a list of natural and 
semi-natural green open spaces which includes woodlands, urban forestry, scrub, 
grasslands, wastelands and derelict open land. Amenity greenspace is a sub category 
within PPG 17 commonly within housing areas and includes informal recreation spaces, 
domestic gardens and village greens, and green corridors (river and canal banks, 
cycleways, and rights of way) (CLG, 2006).
“Operations which are associated with the winning and working of minerals and which 
are designed to return the area to an acceptable environmental condition, whether for the 
resumption of a former land use or for a new use” (MPG7; DoE, 1996)
Coppin and Box (1998) note that ‘reclamation’ is a term widely used to describe the 
process of returning disturbed land to some new use or function, where this involves 
dealing with problems such as dereliction, contamination, soil degradation, unstable 
ground and unsuitable landforms. In the (Department for Environment, 1999)p.227) 
definition reclamation includes events undertaken before and during mineral extraction 
(stripping and storage of soils), post-extraction (filling, contouring and creation o f water 
areas) and aftercare.
Use of ‘reclamation’ to encompass other significant activities such as remediation and 
aftercare are partly responsible for the interchangeable and incorrect use of this word in 
place o f ‘regeneration’.
[A term often translated from other languages to mean the equivalent o f reclamation, 
though implying the process of ground/soil preparation, vegetation establishment and 
management. Not commonly used in English, but widely understood in other countries 
(Coppin and Box, 1998)]
“The collective process of returning brownfield land to beneficial use and to bring about 
an improvement in economic, social and environmental well being within a particular 
regional context; encompassing all the sub-processes of remediation, reclamation, 
consultation, implementation and aftercare, as required”
There is no official definition of brownfield regeneration, therefore we propose the 
above; however, there is a general recognition that regeneration is ‘an integration of 
actions to bring about an improvement in economic, social and environmental well 
being; e.g., “Regeneration: a set of activities that reverse economic, social and physical 
decline in areas where market forces will not do this without support from government” 
(CLG, 2009). In specifically defining regeneration, emphasis is given to the integration 
of remediation-to-aftercare actions and recognition that regeneration is a broader all-
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encompassing concept than reclamation.
Remediation
Remedial
technologies
Restoration
Sustainable
Brownfield
Regeneration
The mitigation of a “chemical hazard by removal, stabilisation, or inactivation of 
chemicals or radionuclides in the environment to meet pre-determined human health risk 
standards or guidelines, which differ depending upon the pollutant and jurisdiction” and 
can include physical and biological remediation (Berger, 2008)
(Wood, 1997) classified the remediation of land two ways (1) engineering approaches 
(excavation-and-disposal / dig-and-dump) and (2) process-based techniques (physical, 
biological & chemical)
Remedial teehnologies refers to the specific tools/technologies/components of a remedial 
action; e.g., physical containment, removal or in-situ treatment (see Table 2). A 
remedial solution can involve several remedial technologies (Hardisty et al., 2008; 
p.308).
“The act of restoring to a former state or position ... or to an unimpaired or perfect 
position” (Bradshaw, 1997). Rebuilding or creating a preferred or target ecosystem 
((Berger, 2008). In effect, restoring back to a set point in history.
“The management, rehabilitation and return to beneficial use of the brownfields in such a 
manner as to ensure the attainment and continued satisfaction of human needs for present 
and future generations in environmentally sensitive, economically viable, intuitionally 
robust, socially acceptable and balanced way within the particular regional context” 
(Thornton et al., 2007; p.47)
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Table 2: Précis of remediation technologies available in the UK
Remediation
technique
Bioreactors
Bioremediatio
n
In-situ
Bioremediatio
n
Ex-situ
Chemical
extraction
Degradation
Dual phase 
extraction
Enhanced
bioremediatio
n
In-situ
Excavation
Technique involves
Soil is slurried, then treated in a 
reactor. Microbes degrade 
contaminants then soils are 
returned to site.
A process to reduce soil 
contamination using enzymes or 
micro-organisms, without 
moving contaminated material 
from the site. Can be lengthy, 
still limited application (notably 
at sites with mixed 
contaminants) and a risk of 
fugitive vapours. £85 / tonne*. 
Includes natural attenuation, 
contaminants degrade naturally.
Recent biological advances led 
to engineering specific micro­
organisms to undertake 
enhanced inorganic chemical 
remediation and organic 
chemical degradation 
A process to reduce soil 
contamination using enzymes or 
micro-organisms to treat organic 
contaminates. Materials are 
excavated and treated off site, 
heavily contaminated areas sent 
to landfill. Can have lengthy 
treatment duration. Windrows 
require space on site during 
treatment. There is a risk of 
fugitive vapours. £50 / tonne* 
(£50-80 m% )
A chemical reagent in a fluid 
causes transfer of metals from 
soils to aqueous solution
Chemical extraction tends to be 
more expensive, compared to 
physical separation. US costs 
for chemical extraction range 
from $358- $1717 m'^ (£219.00 
- £1050.00)
Contaminant degradation by 
vegetation, soil macrofauna and 
microbes
Using a vacuum system to 
remove contaminated 
groundwater and soil vapour. 
Cohesive soils can lead to 
extended treatment duration. 
Achieving stringent targets can 
be challenging. £63 / tonne* 
Injection of air or groundwater 
is used to introduce aeration and 
accelerate the bioremediation 
process.
Excavation to remove
Technique
Emerged**
Early 1990s 
(1992**)
Late 1980s 
(1989**)
Case Study example Reference
1990s
Some early 
refs go back 
to 1955** 
but majority 
appear after 
1960.
Late 1980’s
1990s
Late 1990s 
(1994**)
1980s
1970s
No examples of use in 
brownfield greening 
identified from the 
literature.
London 2012 Olympic 
Park site. East London.
18,461 m  ^materials 
treated between 2007- 
2009.
No examples of use in 
brownfield greening 
identified.
No examples of use in 
brownfield greening 
identified.
E.g earthworms in the 
bioremediation of soils 
contaminated with 
organic compounds 
No examples of use in 
brownfield greening 
identified.
No examples of use in 
brownfield greening 
identified
(McFarland 
et al., 1992)
(Dixon,
2007)
(Singh et al.,
2008)
(Gan et al., 
2009)
(Hellings,
2009)
(Gan et al.,
2009)
(Dixon,
2007)
(Dermont et 
al., 2008)
Semple et al. 
(2007)
(Dixon,
2007)
1973 -  1976 (Cass, 2003)
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and disposal / contaminated material using 
dig-and-dump machinery and disposed to
landfill. Immediate technique 
which can be disruptive. Risk of 
fugitive vapours during 
treatment. £125 / tonne*
Removal of non-hazardous is 
£50-80, increasing to £90-200 
m^# for hazardous material.
Silksworth Colliery, 
Sunderland, a former 
colliery. Materials were 
contained and 
greenspace created in 
the form of a 63ha 
town park
(Dixon,
2007)
Many examples are available 
since dig-and-dump has been 
used extensively.
Onsite Encapsulation of contaminated
encapsulation material at the site by
completely surrounding the 
Cover System material with barriers.
Cover systems involve putting a 
layer of inert material over 
contaminated sites followed by 
vegetation. Geotextiles are 
proven to help vegetation 
establish
Mid 1980s - Norwood Coke works, 
1990s** Gateshead, Tyne and 
Wear, UK
Early 1980s Thames Chase, East 
London
A landfill cover system 
was used at a 
controlled landfill, 
located in the 
municipality of 
Perugia, Italy as part of 
a heavy metal research 
project
technique with proven 
effectiveness in challenging 
soils and at varying depths. £78 
/ tonne*.
Bell (2002)
(Poremba,
2003).
(Rickson,
2003)
Moffat et al. 
(2008) (Bell, 
2002, 
Businelli, 
2009))
(Mell,
2009).
Phytoremediat Phytoremediation relies on References Liberty State Park, (Raskin,
ion plants to degrade organic date to New Jersey, USA. 1997)
brownfield contaminants. 1990s**
site Phytoremediation was (Dixon,
rehabilitation The technique includes Research tested in field trials to 2007)
phytoextraction, rhizofiltration into using remove radon nuclides
and phytodegredation. plants to from Chernobyl (Gallagher,
reclaim land (former Ukraine) and 2008)
dates back to also remove lead from
at least to soils in the US
the mid-
1960s.
Six phase Electrical resistance heating of No examples of use in
heating (In- in-situ contaminants which brownfield greening
situ changes state to gaseous and identified from the
technique) facilitates removal. Rapid literature.
Soil flushing / A solvent is used to extract
Soil washing contamination by injecting fluid
up gradient of the plume; fluid 
is contained down gradient, 
before the contaminant is 
removed. Most effective and 
cost efficient when used to 
remove organics and inorganic 
contaminants. Cost range is 
£80-100 m^#. Costs $80/tonne 
in the context of remediation for 
secondary use.
Soil vapour Removes volatile organics
extraction/air within months (considered_____
Late 1980s - 
mid 1990s 
(1993**)
Late 1990s 
(1997**)
Technique used to 
remove lead 
contamination in the 
USA
Case studies show that 
SVP degrades_______
(Paff and
Bosilovich,
1995)
(Ruzicka,
2003)
(Eccles,
2009))
(Nathanial, 
2002)___
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sparging rapid) with low impact. Suitable
(SVP) / as a soil forming material.
Biosparging Involves aeration using
In-situ pumping or injection to aerate
technique soil.
Solidification/ Solidification techniques Mid 1990s
stabilisation encapsulate waste material, (1994**)
(phosphate prevent contaminants reaching
stabilisation) potential receptors and
minimises transport 
requirements associated with 
excavation and disposal.
Thermal Soils are exposed to increased Mid 1990s
desorption temperatures, causing volatile (1993**)
Ex-situ organic compounds and semi-
volatile organic compounds to 
vaporise. Subsequent soil 
vapour extraction is used to 
remove vaporised contaminants.
Most thermal treatments are ex- 
situ. (General costs for Thermal 
desorption is around £100-250 
m^#)
Thermal Organic contaminants are Early 2000s
desorption exposed to temperatures (of up
In-situ to 600°C) causing them to
volatise. The gasses pass into 
another chamber, where they 
combust. In-situ use increased at 
the start of the millennium.
(General costs for Thermal 
desorption is around £100-250 
m^#)
Windrows Soil is put into rows and 1990s
additional material (such as (1998**)
compost) added. Treatment beds 
require soil being spread on a 
surface, where it can be treated 
accordingly. Techniques include 
_______________tilling and addition of nutrient.______________
contaminants, assisted 
by aerobic 
biodégradation.
Detailed case studies 
are referenced by
(Dixon,
2007)
(Al-Tabbaa.,
2005)
No examples of use in 
brownfield greening 
identified from the 
literature.
Nathanial 
and Bardos 
(2004)
No examples of use in 
brownfield greening 
identified fi-om the 
literature.
(Nathanial,
2004)
Windrows use in 
Sweden briefly 
described by van Hees 
et al., (2008)
van Hees et 
al. (2008)
* Cost Estimates from CL:AIRE (Environments, 2006)
# Cost Estimates from Building (2010) excludes pre-treatment, testing, backfill, tax.
** Date based on earliest references made to the technique in document titles (in a remediation context) 
identified using a search for the term on ISI Web of Knowledge.
+ Conversion from US dollars to GB pounds made using the exchange rate at the time of writing Autumn 
2009.
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Table 3. Case study examples of reclamation techniques and soil améliorants used in the UK in 2000s
Technique Details
Reclamation techniques
Total T otal cultivation under-taken
Cultivation during reclamation phase to
alleviate soil compaction.
Deep ripping
Loose tipping
Soil améliorants
Fertilisers and 
Liming
Organic
Amendments
Used on sites where compaction 
has occurred especially at 
depths >lm.
Loose tipped soil forming 
material is deposited and moved 
into position with an excavator 
to minimise compaction.
Materials are added to improve 
the quality, fertility and balance 
the pH of the soil.
Examples include biopellets, 
manures, composts, sludge and 
paper mill waste residues.
Helps improve soil structure 
and, thus, re-compaction of 
soils. Increases soil nutrient 
loading and water holding 
capacity.
Technique
Emerged
circa 1997
Mid
1990’s
Mid 2000s
Late 1990s
Case Study / example Reference
Total Cultivation was For
used on Winnerton, example
Imminham and Carnaby (Foot,
landfills in Humberside 2003)
No examples of use in (Sinnett,
brownfield greening 2006)
identified fi-om the 
literature.
Silver Hill. Reclamation Sinnett et
undertaken circa 2004. al. (2006)
Re-vegetation of colliery 
spoil in Nottingham.
Sewage sludge was used (Bell,
at Millennium Park 2002)
(Holmes, 2003)
Composts and sludges (Foot,
were added to a paper 2003)
mill site, described by 
Berger (2008) to reclaim (Kilbride,
soils damaged by acidic 2006)
soil washing
(Berger,
Winnerton, Imminham 2008)
and Carnaby landfills in 
Humberside
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Annex 2. Draft Process Model: BLRS Submission
Brownfield land regeneration to greenspace: Improving 
the sustainability credentials of regeneration projects 
through process modelling
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Abstract
Greenspace is important to the quality of place and quality of life of those who use 
and live near it, as emphasised in the Government’s Sustainable Communities 
agenda. Brownfield sites provide an opportunity to create a public resource 
through greenspace, increasing quality of life and turning around the spiral of 
economic, social and environmental decline. Public greenspace is recognised for 
health, recreation, environmental and economic benefits. Brownfield sites are 
usually regenerated to a hard-end use, such as housing which can miss 
alternative land use options. There are opportunities to create greenspace 
alongside residential or commercial developments, an important consideration 
when appraising the best use for local people. The process of creating greenspace 
varies between projects with varying degrees of success in terms of end quality 
and opportunities for local people to use the space. This research has used case 
studies to model the brownfield to greenspace regeneration process and explore 
differences between them. The models have been amalgamated with the aim of 
increasing the efficiency of brownfield greening and the sustainability of new 
greenspace. The model should assist practitioners new to brownfield greening as 
well as promote best practice in organisations alive in regeneration, as they share 
in the experiences of others.
Keywords: Brownfield, Greenspace, Regeneration, Process, Process Tree, 
Sustainability
Corresponding Author
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1. Introduction
1.1 Overview
Creating greenspace on brownfield sites should be sustainable, yet it is apparent 
from the literature that, during the process, sustainable measures can be 
compromised to increase project efficiency and speed of delivery. This research 
explored the process of turning brownfield land into greenspace and how the 
principles of sustainability could improve the way in which projects are approached 
and delivered.
1.2 Aims and objectives
The research aimed to identify the stages in the process of brownfield land 
regeneration to greenspace (‘brownfield greening') as demonstrated via case 
study sites, and map commonality. The research objectives were: 
o Review literature on brownfield regeneration to greenspace
o Identify the major stages in the process
o Produce a simple theoretical process model of the major steps
o Develop a refined process model for testing under real-life scenarios
o Make recommendations for further practice research to improve the 
process and site sustainability
2. Methodology
2.1 Methodology
A literature review was undertaken involving internet and publication searches for 
‘brownfield, greenspace, reclamation process, regeneration, remediation and 
sustainable development’ in the domains of ‘greenspace, development projects 
and brownfield regeneration’. Terminology was clarified during the literature review 
and case studies were selected according to:
1. Regenerated brownfield after the year 2000
2. Site regenerated to greenspace
3. Regeneration works completed
4. Site open to the public in part or full
5. Case study literature available
Semi-structured interviews with practitioners were undertaken at two of the case 
study sites, to explore process experience, project drivers, final outcomes and 
follow up work. Project documents were analysed to explore the process of 
regeneration. Key stages in the regeneration process were mapped and a generic 
process model developed.
2.2 Definitions
A ‘Sustainable Brownfield Development’ is a development that has been produced 
in a sustainable way, in terms of design, construction and participation processes 
and in the way it enables people and organisations involved in the end use of the 
site to act in a sustainable way (Dixon et al, 2007). The term ‘brownfield’ includes 
Previously Developed Land (PDL), as described in the English Planning Policy 
Statement 3. Urban green spaces include planted public or private open spaces in 
urban areas and may include parks, public gardens, urban trees, sports fields, 
cemeteries and urban forests.
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3. Literature review
3.1 A desire for greenspace
Some 300 000 ha of UK brownfield land presents a range of human and 
environmental risks (2007 figures) (Dixon et al, 2007). Greater regard for 
community space has emerged since the late 1990’s, prompting action to create 
greenspace in urban areas. Discussion around the sustainability of new urban 
greenspaces continues to increase as does awareness of the benefits of 
greenspace for society (Moffat and Hutchings, 2007). Thornton et al, (2007), 
highlights the multidisciplinary nature required of the process, to stimulate 
sustainability:
' Sustainable Brownfield Regeneration is... the return to beneficial use of the 
brownfields in such a manner as to ensure the... continued satisfaction of human 
needs... in environmental sensitive, economically viable, institutionally robust, 
socially acceptable and balanced way within the particular regional context.
For practitioners operating in the 1960’s, regeneration was about selecting species 
capable of tolerating local ground conditions, it was not about managing a whole 
process. Experience developed through large-scale regeneration programmes in 
South Wales and Cornwall, on coal fields and mining sites respectively, led to 
improvements, including consideration of social, environmental and site specific 
conditions, for the first time (Holmes, 2003). Heritage was taken into account later 
(Wilson and Sainsbury, 2003). Securing funding for long-term maintenance and 
management became an important requirement following examples of secondary 
dereliction on regenerated sites (Hesselberth and Hobson, 2003). Considering the 
whole process is critical to successful regeneration because the logistics and 
practicalities influence the type of space created.
Variables that influence greenspace creation on brownfield sites and the way the 
process is approached include:
o Remediation technique
o Geographical location, context, surrounding land use 
o Site history and ownership 
o Legal designations on the land 
o Public perceptions and aspirations
The influence of these variables was demonstrated by enabling works for the site 
of the London 2012 Olympic Games (Hellings, 2009). An important part of the 
Olympic legacy is the creation of new urban greenspace; the ‘Olympic Park’. 
Londoners are set to see multiple-benefits from the park post 2012 when the site 
enters the legacy phase.
3.2 An unsustainable approach
In the UK, various health and environmental benefits from regeneration to 
greenspace are recognised (Alker et al, 2000; Kessel et al, 2009) and the drivers 
for regeneration projects have been included in a number of important policy 
documents. The aim of regenerating brownfield land to greenspace is well aligned 
with the principles of sustainability since it involves remediation, managing risk to 
receptors and creates a space which delivers positive benefits. The definition of 
sustainability proposed by Jackson (2009) ‘Sustainability is the art of living well 
within ecological limits’ , extends the principle of sustainability to reflect human 
dependence on ecological support systems.
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Doick et al, (Doick, 2009) recognise that in the case of urban greenspace, 
sustainability is vulnerable to personal interpretation, a common theme in the 
implementation of sustainability and partly to do with the various levels at which 
sustainability can be applied. The sheer extent of the land contamination legacy in 
the UK means that it will require significant effort to ensure it is cleaned up at all, 
let alone in a sustainable manner (Dixon, 2007). Despite progress over the past 
fifty years, local examples of good practice demonstrate that there are 
opportunities to improve the process. During the planning phase, a silo approach 
hinders multidisciplinary working; the ‘sustainability approach' is more holistic, 
encouraging practitioners to work across disciplines. For example Dudley (2003) 
said that habitat work at a number of brownfield greening sites was a by-product of 
socio-economic outputs; not planned. At some sites, soil clean-up techniques 
have damaged soil, jeopardising vegetation growth and requiring treatment with 
soil conditioners. More consideration of sustainability is required in regeneration. 
Annual funding regimes have increased pressure to push schemes forward, whilst 
overlooking funding requirements for future maintenance, resulting in post 
regeneration decline in quality.
As civil engineers are reportedly making use of sustainable techniques, there has 
been a move away from traditional techniques such as dig and dump (CL:AIRE, 
2009), driven by EU measures including landfill tax. The use of process-based 
techniques (e.g. bioremediation) may be considered more sustainable than 
traditional techniques because they tend to have a smaller environmental impact 
and lower costs. However, the evidence base demonstrating one technique is 
more sustainable than another is yet to emerge. Doick et al (2009) call for 
brownfield greening projects to balance the three dimensions of sustainability in 
decision-making throughout the whole process, using monitoring and evaluation to 
measure success. Moffat and Hutchings (2007) explain that an in depth site 
investigation is imperative for successful restoration as it informs the decision­
making process and assessment of every discipline. Taking a multidisciplinary and 
broad landscape approach will help to make ‘sustainability targets' in regeneration 
projects more meaningful.
CLiAIRE (2009) state that achieving sustainable remediation of brownfield sites is 
highly challenging; this may be the case but remediation is only a part of the 
process and the statement could be applied to each stage: planning, reclamation, 
design, hard works and site management. Typical stalling points arise as a result 
of short-sighted decision-making; selecting sites based only on economic criteria; 
soil damage during remediation; transporting clean soils to landfill and overlooking 
some of the potential benefits of regenerating a site (Table 1). At certain points in 
the process stalling points arise and sustainability measures are compromised; 
these stalling points need to be identified and addressed in order to improve 
brownfield greening sustainability.
4. Results
4 .1 1dentifying stages
Regeneration is a complex process, yet breaking regeneration into component 
parts enables the identification of key decision making points. The major stages in 
the process of brownfield regeneration to greenspace have been described as four 
phases (Doick and Hutchings, 2007). Within each phase, sub-processes can be 
added to describe detail. Bradshaw (Bradshaw) has described eight sub 
processes within the context of ‘Implementation and delivery’.
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4.2 Case Study One - Town Lane
At Town Lane, near Southport in Lancashire, 26 ha of public open space was 
created on two ex-landfills. The land was acquired for restoration for the benefit of 
the public and to create wildlife habitat. Sand and soils were imported to the site 
and used to form a substrate in preparation for planting over 12,000 trees and 
shrubs. Infrastructure was installed, including cycle routes, pathways, bridges and 
a viewing point of the West Pennine Moors. The local community were involved in 
the planning and the site now offers sensitively connected habitat, wild flower 
areas and is used as an education resource (Forestry Commission, 2008).
Several stages were required to regenerate the site (Figure 1). The process 
developed by the Forestry Commission in Northeast England grouped work into 
the major phases; site investigation; consultation design and contractual 
arrangements; delivery and implementation. Development work continued after the 
site was opened to the public. Community consultation was undertaken by 
consultants who involved local residents and other stakeholders from the 
community to inform site design.
[insert Figure 1]
4.3 Case Study Two - Ingrebourne Hill
Ingrebourne Hill in Hornchurch, East London is a 54 ha area of public open 
greenspace. Previously used for gravel extraction and as a landfill, the land was 
acquired for the benefit of the public and to improve habitat. Woodland has been 
established on the site and the local community were involved in the planning, 
design and planting of the woodland, through events and consultations. The 
project has enhanced the area and the site is accessible public open space, used 
for recreation, amenity and wildlife habitat (Forestry Commission, 2008). The 
stages involved in regenerating Ingreborne Hill were led by the Forestry 
Commission (Figure 2). Four phases were used in the regeneration as described 
in the documentation ‘Bringing Countryside to your Doorstep' (Forest-Enterprise, 
2004).
[insert figure 2]
4.4 Case Study Three - Hay Green
Hay Green Lye, West Midlands is a 4.5 ha area of public open space which was 
previously a coalmine and brickworks. The site was used as a domestic refuse tip 
between 1936 and 1964. New woodland was established on the landfill and 
members of the local community were involved in planning, design and planting of 
the woodland. The project enhanced the area of public open space, delivering new 
opportunities for recreation and amenity (National Urban Forestry Unit, 1999). The 
stages involved in regenerating Hay Green, described by the National Urban 
Forestry Unit (Figure 3), suggest that the site investigation involved data analysis 
and mapping soil depth. Various techniques were used during implementation, 
including ripping, fencing, planting and amenity provisions.
[insert figure 3]
Table 1 highlights the limiting practices identified through this research, and 
suggests various tools to support future greenspace creation. The approaches 
which may improve decision making and delivery of regeneration projects during in 
the process are noted.
76
[insert table 1 here]
4.5 A review of identification and reclamation
Tools were used to inform expert opinion during the strategic planning phase at 
both Town Lane and Ingrebourne Hill. At Town Lane, practitioners used the Public 
Benefit Recording System (PBRS) to identify the best site for maximum social, 
environmental and economic benefits through regeneration. In contrast to Town 
Lane, much of the community consultation at Ingrebourne Hill was undertaken by 
members of the project team. All three of the cases study sites were capped 
landfills and soils deposited prior to vegetation establishment
4.6 Rapid solutions come at a price
Practitioners noted that funding availability can increase pressure to regenerate 
sites in the shortest time possible. The speed of regeneration, whilst critical to 
reduce the exposure of potential receptors to contamination (Petts, Cairney and 
Smith, 1997), requires full risk assessment. Unnecessary haste does not warrant 
abandonment of sustainability objectives. Nor should rapid regeneration 
jeopardise the quality of the greenspace long-term or justify reliance on landfilling 
as a solution to contaminated soils. Research shows that for some sites, it is now 
practical, in terms of timescales, to use composting techniques to remediate 
contaminated soils on-site, prior to establishing vegetation (Williamson et al,
2009). Clean up technologies such as phytoremediation may require longer 
durations than other techniques available and they can offer a more sustainable 
option, where the risk assessment permits their usage, but their popularity alone 
doesn't equate to sustainability.
4.7 Consultation and Design
Where members of the community are included in decision-making, urban 
greening projects are proven to be of greater success, yet community engagement 
takes time. Inyang et al, (2009) state sustainability itself is a process and one 
which should involve the community, including decisions about future use of 
brownfield's. Community consultation involving events and site visits informed the 
design and development of the three case study sites, however timing and 
approach varied. At Town Lane, two community consultations were undertaken 
with the aid of consultants, a preliminary consultation followed by second involving 
the tool ‘Space-shaper'. At Ingrebourne Hill, a protracted consultation period 
involved two consultations (1998 and 2007) in addition to a specific consultation 
with local schools. During the site delivery stage, engagement activities included 
tree planting events, held during 2008.
4.8 Implementation and Delivery
Vegetation was established successfully at Town Lane and Ingrebourne Hill 
although vandalism was reported at the latter. Since planting mature trees does 
not indicate whether seedlings of the same species will not grow on the site, nor 
does it indicate whether trees will tolerate site conditions in the future (Moffat,
2009) future vegetation and natural regeneration can not be guaranteed. However, 
successfully growing young trees on a contaminated or previously contaminated 
site is a good indicator of their long-term survival prospects (Moffat, 2009). 
Appropriate soil preparation is required to support establishment. Successfully 
growing vegetation on a site first-time is not only cost effective, it is more 
sustainable, as establishing and getting the right vegetation avoids costly 
replacement of trees, encourages community pride and minimises risk of 
secondary dereliction.
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5. Conclusion
5.1 “Three Pillars of Opportunity”
This research has found evidence of good local decision making, quality 
greenspace delivery and benefits realisation. However, the focus of decision 
support tools to date has been on economics (cost saving, profit margins etc) 
overlooking the need to evaluate sustainability issues (Onwubya et al, 2009). At 
each stage decision-making should select the most sustainable solution.
o Contaminated land remediation guidance underlines sustainability and long­
term efficiency but also reluctance to potentially leave contaminants on-site. 
This has been cited as a limiting factor in practitioners selecting gentle soil 
remediation techniques and with it the opportunities to use more 
sustainable technologies.
o Practitioners should seek to encourage public engagement throughout the 
decision-making process by encouraging social inclusion. It is important to 
raise awareness of long-term impacts of land use changes, circulate 
information about how long regeneration is estimated to take, to help 
manage stakeholder expectations.
o Pursue a low carbon high value economy (Christie and Warburton, 2001 ) 
efficiently using resources and helping to minimise long-term costs.
5.2 Scope for continual Improvement
Techniques such as LCA and multi-criteria analysis could be used during the 
decision making process to select contaminated land remediation approaches 
(Onwubya et al, 2009). Both LCA and MCA offer opportunities to assess 
sustainability of the land regeneration process in detail. However, the tendency for 
these techniques to be generic may have limited their application. For example, 
the process of decision-making using multi-criteria about future land use involves 
some degree of expert judgement. In addition to tools, supportive organisational 
arrangements are needed to support practitioners and stakeholders faced with the 
challenge of delivery. Since the creation of greenspace is more likely when it is 
part of a larger regeneration programme (Moffat and Hutchings), efforts to develop 
large programmes should be encouraged. Investing in existing urban greenspace 
is also critical because a decline in the quality of an area of greenspace can make 
it vulnerable to development pressures.
It is possible to deliver what appears to be a successful project. However the way 
in which the project has been delivered, at first assessment, may not maximise the 
potential benefits, something impossible to check by sight alone or single 
assessment. If a thorough deliberation and decision making process has been 
undertaken, the end result should take account of sustainability and proceed to 
implement sustainable urban greening at each stage of the process. Delivering a 
brownfield greening project using sustainability objectives will help to maximise the 
potential benefits from the overall delivery of the project. The list of opportunities to 
improve the sustainability of the regeneration process (Table 1) in this document 
can be used alongside sustainability tools to inform the decision-making process. 
Ultimately, encouraging deliberation in decision making and paying due regard to 
the principles of sustainable development will improve the long-term success and 
sustainability of regeneration and urban greening on brownfield sites.
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5.3 Rooted in sustainability
Sustainability relies on setting objectives from the outset, detailed assessments, 
multidisciplinary approaches, stakeholder commitment and community 
engagement. The presence of healthy or visible vegetation does not indicate a 
sustainable or successful urban greening project. The same applies to site use: 
the use of a site today does not mean the community will continue to use it as 
intended, or use it at all.
To the authors knowledge the regeneration process has not been previously 
modelled and, as such, regeneration proceeds according to local expertise. This 
research has explored the process and practitioner experiences, highlighting 
issues and examples of good practice. The generic process tree (Figure 4) was 
developed in response to issues in delivery of regeneration projects (Table 1) and 
to start integrating the principles of sustainability into the process of regeneration. 
By amalgamating case study experiences, the generic model should help increase 
the sustainability of new greenspace through alerting practitioners to the wider 
constraints in delivering sustainability. There is a need to test the generic model 
and its capacity to improve the sustainability of greening projects. The model can 
assist practitioners new to brownfield greening as well as promote best practice in 
organisations alive in regeneration, as they share in the experiences of others.
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Brief
This document is an addendum to the 24 month dissertation. The document 
presents a concise explanation of what the research aims to do, what work 
has been undertaken to date and what is planned. This stand alone document 
sign posts detailed information presented in the 24 month report {The Report).
What will the research do?
The benefits of brownfield land regeneration are manifold, diverse and widely 
recognised by the UK government. Land regeneration to greenspace end-use 
is both valuable and important to society (see The Report, section 3.1 on 
page 13). Practitioners working on regeneration to greenspace projects 
currently suffer from a paucity of guidance and what exists is ad hoc, reflected 
in erratic site delivery practices and variable levels of success. This research 
project aims to improve understanding of the process of brownfield 
regeneration to greenspace, and establish how best to support those 
delivering regeneration projects, with a view to improving delivery of quality 
greenspace. This involves modelling the process and the development of a 
tool to support practitioners (figure 1).
Figure 1. Development of the model and guidance will lead to a tool.
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The research is grouped into two linked work streams (figure 2) (see The 
Report, Box 1. p40-41). Work stream one' (WS1) involves building a detailed 
understanding of the regeneration process as it is undertaken now and 
developing a process model.
The model is a conceptual representation of regeneration to greenspace. The 
process is made up of stages; stages are made up of groups of tasks 
commonly undertaken during regeneration. Tasks are activities which are 
usually undertaken during the process, whilst sub-tasks are smaller, more 
discrete activities.
Work stream 2 (WS2) aims to refine the process model in collaboration with 
practitioners and develop a support tool which meets their needs. This 
process involves working with practitioners to identify support opportunities 
and develop the tool, which will consist of the process model (WS1) plus 
guidance. The research process is an iterative one with modifications to WS1 
ongoing throughout the project. WS2 will improve social and environmental 
benefits from greenspace creation projects". The main outputs of the research 
will be journal papers, process models and guidance, which will be developed 
into a decision support tool for practitioners. The tool will aid practitioners 
regenerating brownfield to greenspace and encourage thinking regarding 
environmental and social benefits at each stage in the process.
Figure 2. The two linked workstreams.
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How will the research inform the development of a tool?
A mixed methodology is being used, involving literature reviews, semi­
structured interviews with practitioners and peers and case study research. 
Multiple case study sites being regenerated to greenspace will be observed to 
inform understanding of the process. A series of key informant interviews will 
provide one source of information. Semi-structured interviews will be 
undertaken over a six month time period with two practitioners delivering sites 
(approximately one interview per month). Interviews will be recorded and 
transcribed to develop a better understanding of the land regeneration 
process, of what practitioners need and also to inform the development of the 
support tool.
Work to date
• A review of land regeneration literature has been undertaken to 
understand the history and evolution of the industry in the UK (see The 
Report, WS1, 4.1.1, p27). The findings have been submitted for journal 
publication (see The Report, Annex 1, p46).
• A series of semi-structured interviews with practitioners and a review of 
literature that describes regeneration project case studies has enabled 
the process of regeneration to be modelled as it is undertaken now 
(see figure 3 and The Report, p28).
Figure 3. Information sources used to map the land regeneration process.
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• The literature review and semi-structured interviews underpinned co­
production of the model with practitioners. Referred to as the ‘2010 
process model’ the research was published in conference proceedings 
(Atkinson and Doick, 2010, p29) (see The Report, Annex 2, p72).
• An innovative and interactive process of peer review at Forest 
Research was undertaken in order to refine the 2010 process model. 
Five experts completed ‘tasks’ involving the planning of a land 
regeneration project. The exercise provided a framework around which 
stages and tasks were discussed to capture expertise. The peer 
review improved understanding of the tasks involved in regenerating 
brownfields, capturing expert advice to inform a revision of the model 
and task list, through identification of preferential ordering of generic 
tasks (see The Report, WS1 ai, p29).
• The model was revised to produce the 2011 model and a discussion of 
the revision process was written up and published in the 2011 
University of Surrey EngD Conference proceedings (The Report, WS1 
ai, p29-30). The research contributes to literature on the regeneration 
to greenspace process, focusing on the perceptions of experts who 
have been involved in regeneration projects.
In short, most progress has been made in the development of the model (see 
The Report, WS1, p26). By breaking down the process into ‘generic’ 
component parts and identifying tasks, the sequence has been mapped to 
show the stages that make up the process of regeneration to greenspace and 
tasks typically undertaken during the process; this informed the development 
of the model which was created by drafting and making changes during a 
series of iterative improvements which led to the 2011 model.
Future work
• The 2011 process model will be tested at a minimum of two case study 
sites currently being regenerated, and then evaluated and revised
accordingly. Testing the model will involve making a comparison of the 
process of regeneration proposed by practitioners, as set out in a Gantt 
chart for the new site, with a Gantt chart planned for the same site 
using the model. Practitioners will be interviewed to explore differences 
and similarities between the two models. Testing the model at sites 
outside the sponsor organisation will be explored as this would 
broaden the applicability of the model and ensure a range of views are 
captured.
• Guidance will be developed to accompany the revised model (see The 
Report, WS2 bii p34). Interviews with practitioners about their needs 
will inform development of the guidance, which will be combined with 
the model to develop a tool. The tool may take one of various formats 
(e.g. an interactive tool on a website, written documentation or training 
manual) which practitioners can use to support project management of 
regeneration to greenspace projects.
The research deliverables (see The Report, p38-39) will be of interest to a 
range of stakeholders, including practitioners working to create greenspace 
and to meet policy and legislative requirements. Each work stream will 
advance understanding land regeneration to greenspace and how best to 
deliver support to practitioners, providing new insight into the regeneration 
process and opportunities optimise the potential benefits from such projects.
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Executive Summary
Forest Research and the University of Surrey are engaged via the Engineering 
Doctorate in Sustainability for Engineering and Energy Systems Programme in a 
collaborative four-year research study. The project aims to deliver a model to 
improve understanding of the process of brownfield regeneration to greenspace 
and establish how best to support those delivering regeneration projects, with a 
view to improving delivery of quality greenspace. This 30 month report describes 
the progress of the Research Engineer from April 2011 to October 2011.
The milestones set out for this six month period were met on schedule, these 
included the 24 month viva; presentation of a paper at the 2011 Surrey University 
EngD Conference; identification of links between stakeholders and the tasks they 
are involved with; supporting an MSc Internship; revising the process model and; 
short listing potential case study sites to test the process model. Five modules 
have been successfully completed in the last year, one of these in the last six 
months. The activities undertaken during the last six months demonstrate 
continued progress, notably in developing a methodology for testing the model and 
starting to test the model, whilst gaining a better understanding of the process and 
benefits delivered during land regeneration to greenspace.
The EngD research will continue to develop within the scope of the project aims 
and objectives, as presented in the 24 month report. Plans for the next six month 
period to April 2012 are presented herein. These focus around the testing and 
development of the model and research into the social and environmental benefits 
of land regeneration to greenspace.
1 Introduction
This section introduces the background to this report and project progress to date, 
reiterating the overall aims and objectives. The content of this report is also 
introduced.
This project progress report is an accumulation of thirty months work, undertaken 
by the Research Engineer (RE) for the purpose of fulfilling the Engineering 
Research Doctorate (EngD) and is consistent with the format and content for the 
past four reports. The original aims and objectives, stated in the twelve-month 
report, were refined in the 24 month report. The project will deliver two linked 
workstreams (WS) and in doing so will:
■ Develop a detailed understanding of the regeneration process as it is 
undertaken now and develop a process model (WS1).
■ Refine the process model in collaboration with practitioners and develop a 
support tool which meets their needs (WS2).
■ Assess benefits during regeneration to greenspace and opportunities to 
improve social, environmental and economic benefits delivered (WS2).
The project is running to schedule and is planned to proceed for a further fourteen 
months^ Concurrent with previous reports, the contents of the report herein 
documents project progress and academic work undertaken for the EngD from 
April to September 2011. The report then sets out work scheduled for the next six 
months, to April 2012.
 ^ This 30 month report adheres to the academic timetable specified in the EngD handbook. There 
are, however fourteen months remaining of this EngD Research project which proceeds February 
2009 to February 2013.
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Figure 1. Flow Diagram of the constituent workstreams to the EngD project.
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1.1 Direction of the Research Project
Since the mid-point viva in April 2011, the research direction has been developed 
through several activities. The completion of the mid-point viva, key informant 
interviews, the Environmental Auditing module, thirty months of experience at 
Forest Research and presenting at the University of Surrey Industrial Doctorate 
Centre Conference (Atkinson et al., 2011) has helped refine the direction of the 
research, namely: Work to retrospectively test the model (previously in workstream 
2) was removed and; work to identify social and environmental benefits during the 
regeneration process has been moved from workstream three to workstream two. 
In addition, the remaining work in workstream three has been removed to simplify 
the project. The research is focused on developing the model and identifying 
social and environmental benefits delivered during the process of regeneration.
1.2 Project Aims and Objectives
The project aims and objectives as stated in the addendum to the 24 month report 
are presented in Box 1. The project aims to deliver a brownfield regeneration to 
greenspace model to improve understanding of the process and establish how 
best to support those delivering regeneration projects, with a view to improving 
delivery of quality greenspace.
Box 1. Research Objectives
1. Investigate how stages that occur during the process impact the project
and how regard to component tasks might be improved during pre-project 
planning.
2. Understand what resources and guidance practitioners currently draw on (if 
any) when undertaking land regeneration to greenspace.
3. Identify pros and cons of current practitioner support mechanisms and what 
type of future support would be of most benefit.
4. Develop a land regeneration to greenspace process model.
5. Apply the model to a case study site to examine its strengths and weaknesses 
in filling gaps in understanding and helping to deliver a project to regenerate a site 
to greenspace.
6. Investigate what opportunities there might be to involve stakeholders earlier 
than in current approaches, to improve site objectives and stakeholder 
engagement.
7. Write guidance for practitioners to optimise social and environmental benefits 
delivered throughout the regeneration of future sites.
2 EngD Research Progress
This section presents progress with the research, specifically with regards to the 
EngD methodology, process model testing and case study sites, associated 
activities this period and ongoing work.
2.1 Methodology
The EngD research project has adopted a mixed method approach. The 
methodology set out in the 24 month report continues to form the umbrella for the 
three smaller studies ongoing as part of this research:
■ Test the draft Brownfield to Greenspace Process Model (BGPM) 
(version 3);
■ Develop the support tool;
■ Improve social and environmental benefits delivered during 
regeneration.
Methods employed during the last six month period were predominantly semi­
structured interviews with practitioners and case study research. Multiple case 
study sites proposed for regeneration to greenspace are being observed to inform 
understanding of the process and to test the draft process model (BGPM v3) and a 
series of key informant interviews is providing one source of data. All data 
collected to date has been documented and digitally recorded interview material 
has been transcribed.
2.2 Testing and Case Studies
During the past six months activities have been undertaken to test the BGPM (v3) 
at case study sites. These are detailed below.
■ Identify case study sites. In order to test the model BGPM (v3), several 
proposed projects involving brownfield regeneration to greenspace were 
identified for their potential use as case studies. A number of criteria were 
developed and sites were selected against the criteria (Appendix 4). 
Following site visits to two sites in the Glasgow Area in July, investigations
7
were undertaken to explore potential site use, availability, risks and the 
proposed regeneration to greenspace timetable.
■ Develop methodology for testing. A method to test the model (BGPM, v3) 
was developed (Appendix 4), supported by the Short-Term Study Plan 
(STS) (Appendix 5);
■ Set up and start testing. Further to the site visits, practitioners were 
approached to discuss participation with the research. Green and Lapwing 
Gap were agreed as a suitable case study sites. To test the BGPM (v3), the 
regeneration of GOH (a former landfill site) in the Glasgow Area will be 
planned using BGPM (v3). In addition, the regeneration of Lapwing Gap, a 
former landfill site in the London Programme, will be considered with 
regards to the BGPM (v3). The model was sent to practitioners to view 
and initial interviews held with a practitioner for each site.
■ Continue testing. Interviews with practitioners testing the BGPM (v3) have 
been scheduled for every four to six weeks and will continue for a further 
four months; data will be used to test the model.
2.3 Associated Activities
Peer review of version 1 of the model (BGPM) led to a number of insights into 
opportunities for stakeholder engagement during the process of regeneration to 
greenspace (Appendix 2). Information about tasks and activities during 
regeneration were documented and used to inform improvements to the model, 
included in version 3.
A greater insight was gained into barriers to using a quality soil medium during the 
process of brownfield regeneration to greenspace, through initiation and support of 
an MSc Internship in the Land Regeneration and Urban Greening (Appendix 3). 
The findings will be applied to the EngD research project, informing future 
improvements to create the next version of the model (version 4).
2.4 Ongoing Work
A number of activities were planned for the period between April 2011 and 
October 2011; these were presented in the 24 month report and are presented in 
Table 1 for completeness. These activities have been delivered, with any variance 
noted in Section 3.
Ongoing work from this period includes:
■ Revision and resubmission of manuscript to the journal Urban Forestry 
Urban Greening, entitled: Brownfield Regeneration to Greenspace: History, 
Techniques and Reflections for the Future.
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3 Project Outputs
This section presents the major project outputs delivered this period and those 
scheduled for the next six months.
3.1 Major Outputs Delivered
The 24 month dissertation viva, Workstream 1 (develop an understanding of 
the regeneration process) and major project outputs were completed this 
period and are presented below .^
■ Developing an understanding of the regeneration process. Version 2 
(V2) of the draft process model was validated through peer review and 
the mechanistic elements were confirmed (WS1 ai). The output was a 
conference paper (WS1 ai). The links between tasks were investigated 
through interviews with practitioners and a review of case study 
information (WS1 aii), which in turn, informed development of version 3 
of the BGPM (WS1 aiii).
■ A Conference Paper: Capturing expertise to improve the process of 
land regeneration to greenspace. Proceedings of 2011 Conference for 
the Engineering Doctorate Programmes, Surrey University (Appendix 
1)(WS1 ai).
■ Version 2 of the BGPM was refined and a version for testing (v3) 
produced in MS Project (WS1 a, iii)
■ A list of stakeholders and stage(s) in the process they’re involved with 
(Appendix 6) (WS1 a ii).
Letters and numbers in parenthesis refer to workstreams (see Section 5).
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3.2 Scheduled Outputs
The outputs and deliverables scheduled for the next six months (5.3) are 
within WS2 (Develop process model and support tool) and are presented 
below.
■ Test the BGPM at new sites to inform a summary of findings and 
evaluation (a i), after which the model will be revised to produce 
version 4 (a ii).
■ Develop process model and support tool to understand and improve 
social and environmental benefits (b, c and d).
■ Review of literature to identify social and environmental benefits 
delivered through the process (c i).
■ Identify existing methods that could be used by practitioners to optimise 
benefits delivered during the regeneration process (c ii).
12
4 Academic Modules
This section describes progress made in pursuit of academic requirements for 
the EngD. Academic modules were not described in detail in the 24 month 
report. Titles of the modules completed October 2010 to October 2011 are; 
Corporate Social and Environmental Responsibility: Life Cycle Approaches; 
Writing for Academic Publication; Environmental Auditing and Management 
Systems and; Environmental Law. A summary of modules completed is 
included below (Table 2).
The majority of modules are now completed and three remain to the end of 
the programme. Findings from Environmental Auditing and Management 
Systems coursework were closely linked to aspects of the EngD project 
research and therefore a concise overview is presented below (section 4.1) 
and more detailed summary is presented in Appendix 7.
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4.1 Overview of the Environmental Auditing and Management 
Systems Coursework
This coursework identified the potential advantages and disadvantages of a 
pre-acquisition environmental audit for site reclamation to greenspace and 
scoped out what such an audit might involve. A formal pre-acquisition audit 
could aim to check the site is fit for acquisition and check plans for 
reclamation and future management are in place. The audit could also assess 
potential risks and liabilities that transfer with ownership.
The coursework was applied to the EngD research, highlighting advantages 
and disadvantages of an audit. Through a review of the stages in the 
regeneration process, the point at which it is most appropriate to audit was 
identified. It was concluded that taking on a new site (pre Project Initiation) is 
the most appropriate time to audit, to check plans, guide negotiations with the 
vendor and increase confidence that pre-requisites are in order. Auditing pre­
requisites were also identified; these include checking legislative 
requirements, measures to avoid detrimental impacts to the environment and 
minimising the risk of creating nuisance. Following a review of the benefits 
and dis-benefits of an audit, a framework for a pre-acquisition audit was 
presented for a site to be regenerated to greenspace, which included i) the 
main legal considerations ii) the main activities associated with the works, iii) 
main environmental impacts for each activity and auditing checklists for a 
generic site. In addition, lists to form the basis upon which an auditor could 
tailor their own site specific assessment were presented in the coursework.
The research revealed a range of considerations planning requirements and 
obligations would be required of those involved, in the future, the lists could 
be developed into a simplistic framework of the main considerations requiring 
assessment.
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The benefits of investing resources in the audit included increased confidence 
in the site success (decreased risk of secondary dereliction), compliance 
checks and validation that the site is ready for acquisition. The main dis- 
benefit would arise from investing resources which didn’t equate to 
environmental improvements or improved risk management. However, this is 
arguably a small price to pay for an ‘insurance policy’. A summary of the work 
is presented in Appendix 7.
4.2 Academic Modules Scheduled
Two modules are scheduled for the next six-month period.
■ Environmental Economics from 12-16 December 2011
o Modular Assignment due February 2012
■ Risk Management (to be confirmed) March 2012
o Modular Assignment (TBC) due six weeks after the module
16
5 Project Management
This section describes management of the research and portfolio during the 
last six months and arrangements for the next six month period, including 
project plans and any significant changes since the last report.
5.1 Project Management this period
The portfolio has been updated with records of agendas and minutes of 
meetings and there have been no significant changes to the project or 
industrial host during the fifth six month period.
There have been changes to the supervisory arrangements in that Dr Elghali 
took maternity leave from January 2011. The matter of cover was discussed 
ahead of this date at the supervisory meeting on 9^  ^ December 2010, whilst 
cover was not urgently required the matter was raised at the supervisory 
meeting on the 24^  ^August 2011 and it was agreed that another supervisor 
would support the project. Chris France took on the role of supervisor in 
September 2011. The portfolio submission date remains February 2013.
5.2 Project Management during the next six months
Future deliverables have been scheduled in the Gantt (section 5.3). The 
project plan presents the research approach and outputs for each work 
stream (5.4). The four year timetable presents an overview of the project in its 
entirety (5.5).
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5.3 Gantt Chart
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Task Name Start Finish Duration
FebruarvMarch g A p ril ^ a v  lJune Duly August geptembitOctober jNovem
^  Land Regneration for greenspace establishm 
^  EngD Work Streams 1-2
^  Work stream one: Develop a detailed understand
a) Validate Process Model
I. Complete peer review of the existing process model to confirn
ii. Identify links between tasks, understand task purpose and sta
iii. Refine the process model 
Other
Histories (Urban Forestry Urban Greening) Paper; Revisions
Work stream two: Develop process model, suppo
a) Test and Revise Process Model
i. Test the model at new site (s) (BGPM v3)
Apply model in collaboration with case study sites 
Review model by interviewing practitioners 
Evaluate model 
Summarise findings
ii. Revise the process model
Review lessons learnt from testing model (2ai)
Identify areas for improvement and use findings to direct the devel 
Use MS project to refine the process model (produce v4)
Write up findings 
Contingency
b) Develop Support Tool
i. Identify pros and cons of existing practitioner support, how tht
Evaluate existing SPA guidance using critical thinking techniques 1 
List changes to existing SPA
Interview stakeholders to identify what technique could be develop 
Assess pros and cons of technique and short list options. 
Summarise findings of research into practitioner support.
ii. Write Guidance Document
Write guidance document to support use of BGPM
iii. Write up development
Summarise findings from WS2 b I and ii. Wirte up section on Proje 
Contingency
c) Understand Benefits
i) Identify the social and environmental benefits of delivered duri
Review literature to identify social and environmental benefits whic 
Critically evaluate evidence to support claims.
Where possible, highlight relevance of the regeneration approach
ii) Identify existing methods that could be used by practitioners t 
Review literature to identify methods for optimising social and envi 
Identity when methods have been applied, how and by whom 
Explore the pros and cons of methods and confirm most appropria
iii) Revise process model to flag opportunities and methods to c 
Review tool to identify opportunities to optimise social and environ 
Using findings of 2cii, revise tool and write up findings
Paper; ‘Land regeneration to Greenspace: Optimising social and e
d) Write Up 
i) Write up
General Write Up
Mon 16/02/09 Fri 15/02/13 1045 days
Mon 18/04/11 Mon 18/04/11 0 days
Mon 18/04/1 lion 18/04/11 1 day?
Thu 28/04/11 Wed 16/11/11 145 days?
Thu 28/04/11 Fri 27/05/11 22 days
Mon 30/05/11 Mon 06/06/11 6 days
Tue 07/06/11 Thu 30/06/11 18 days
Fri 01/07/11 Fri 23/09/11 61 days
Mon 07/11/11 Wed 16/11/11 6 days?
Thu 03/03/11‘hu 03/03/11 1 day?
Wed 27/07/11 Wed 04/04/12 181 days
Wed 27/07/11 Tue 13/03/12 165 days
Wed 27/07/11 Thu 28/07/11 2 days
Fri 29/07/11 Thu 01/03/12 40 days
Fri 02/03/12 Thu 08/03/12 5 days
Fri 09/03/12 Tue 13/03/12 3 days
Wed 14/03/12 Wed 04/04/12 16 days
Wed 14/03/12 Thu 15/03/12 2 days
Fri 16/03/12 Wed 21/03/12 4 days
Thu 22/03/12 Wed 28/03/12 5 days
Thu 29/03/12 Fri 30/03/12 2 days
Mon 02/04/12 Wed 04/04/12 3 days
Thu 05/04/12 Wed 25/07/12 80 days
Thu 05/04/12 Fri 01/06/12 42 days
Thu 05/04/12 Wed 18/04/12 10 days
Thu 19/04/12 Fri 20/04/12 2 days
Mon 23/04/12 Wed 16/05/12 18 days
Thu 17/05/12 Fri 25/05/12 7 days
Mon 28/05/12 Fri 01/06/12 5 days
Mon 04/06/12 Fri 29/06/12 20 days
Mon 04/06/12 Fri 29/06/12 20 days
Mon 02/07/12 Wed 25/07/12 18 days
Mon 02/07/12 Fri 20/07/12 15 days
Mon 23/07/12 Wed 25/07/12 3 days
Mon 01/08/11 Fri 16/12/11 100 days?
Mon 01/08/11 Tue 18/10/11 57 days
Mon 01/08/11 Thu 29/09/11 10 days
Thu 06/10/11 Thu 13/10/11 6 days
Fri 14/10/11 Tue 18/10/11 3 days
Wed 19/10/11 Thu 10/11/11 17 days
Wed 19/10/11 Tue 01/11/11 10 days
Wed 02/11/11 Fri 04/11/11 3 days
Mon 07/11/11 Thu 10/11/11 4 days
Fri 11/11/11 Fri 16/12/11 26 days?
Fri 11/11/11 Thu 24/11/11 10 days
Fri 25/11/11 Fri 25/11/11 1 day?
Mon 28/11/11 Fri 16/12/11 15 days
Thu 26/07/12 
Thu 26/07/12
Thu 26/07/12
Thu 04/10/12 
Thu 04/10/12
Thu 27/09/12
51 days 
51 days
46 days
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Manual Task 
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ID Task Name Start Finish Duration
Ô
72 Contingency
73
"7^
75
Te"
77
78
w
80
81
82
83
84
85
86
87
89
90
91
92
93
94
95
96
97
W
99
1ÔÔ"
101
102
103
Academic Requirements and administration
Mid Point Viva
24 Month Dissertation 
24 Month Transfer Viva 
Addendum to 24 month report 
Completed Modules
Corporate Social and Environmental Responsibility (CSER) and Cour 
Writing for Publication (Ruth Thornton)
Life Cycle Approaches (LCA) and Coursework 
Environmetal Auditing and Man Systems and Coursework 
Environmental Law Module and Coursework 
Other Modules
Writing for Academia and Papers (Ruth Thornton)
Environmental Economics Module and Coursework 
Risk Management Module and Coursework 
Communications Management Module and Coursework 
Other Administration 
EngD Conference 2011 
EngD Conference 2012
Non EngD Work
v" Support MSc Student (2011) 
^  Forest Research Work (LRUG)
^  Support MSc Students 2012
Holiday 2011 
159 Christm as B reak  
Holiday 2012 
Other Conferences
159 Final Project Completion Date
Fri 28/09/12 Thu 04/10/12 5 days
Thu 03/03/11'hu 03/03/11 0 days
Fri 04/02/11 Wed 25/05/11 79 days
Fri 04/02/11 Wed 30/03/11 39 days
Thu 14/04/11 Thu 14/04/11 1 day
Fri 15/04/11 Wed 25/05/11 29 days
Mon 01/11/10 Fri 15/04/11 120 days
Mon 01/11/10 Thu 11/11/1C 9 days
Tue 25/01/11 Tue 25/01/11 1 day
Mon 17/01/11 Thu 27/01/11 9 days
Thu 31/03/11 Tue 12/04/11 9 days
Tue 05/04/11 Fri 15/04/11 9 days
Fri 07/10/11 Thu 13/12/12 310 days
Fri 07/10/11 Fri 07/10/11 1 day
Thu 01/12/11 Tue 13/12/11 9 days
Mon 03/12/12 Thu 13/12/12 9 days
Thu 01/11/12 Mon 12/11/12 8 days
Tue 21/06/11 Wed 27/06/12 267 days
Tue 21/06/11 Wed 22/06/11 2 days
Tue 26/06/12 Wed 27/06/12 2 days
Wed 31/08/11 Fri 01/03/13 393 days
Wed 31/08/11 Mon 05/09/11 4 days
Fri 28/09/12 Fri 05/10/12 6 days
Mon 08/10/12 Wed 10/10/12 3 days
Fri 21/12/12 Mon 31/12/12 7 days
Tue 01/01/13 Thu 10/01/13 8 days
Fri 11/01/13 Fri 22/02/13 31 days
Mon 25/02/13 Fri 01/03/13 5 days
Fri 15/02/13 Fri 15/02/13 0 days
FebruarviMarch iAoril ^ a y  jjune buly iAuoust ^ p te m b b c to b e r  TNovembjbecembejjanuarv iF e b ru a r^ rc h  ]April iMay jjune jju lv  ^
Project: GANTT FOR 24 Month Repor 
Date: Mon 29/07/13
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Summary
♦
Project Summary 
External Tasks 
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5.4 Project Plan
Work stream Research Approach and Outputs Progress
WS1 Develop a detailed understanding of the regeneration process
a)
Validate
Process
Model
i. Complete peer 
review of draft 
process model to 
confirm the 
mechanistic 
elements.
List missing tasks and where they might sit within the 
various stages of the iand regeneration process.
Identify trends, and commonality in missing tasks and 
order of process through peer review to reveal 
opportunities for improving process.
Conference Paper: Capturing expertise to improve 
the process of land regeneration to greenspace. 
Surrey University 2011 EngD conference.
Identify those tasks outside the current regeneration 
process and those that are preferable pre-project.
Completed 
July 2011 
Completed 
December 2010
Completed 
May 2011
Completed 
May 2011
ii. Identify links 
between tasks, 
understand task 
purpose and 
stakeholders 
involved.
/  Review literature and interview data for dependencies 
between tasks and purpose of each task.
V Create a table that lists the purpose, potential links 
between tasks, implications of missing a task out and 
stakeholders involved with each task. Transfer to MS 
Project.
Completed 
February 2011
Completed 
June 2011
iii. Refine the 
process model
/  Insert ‘missing tasks’ in existing stages.
'T Confirm or reject a task based on expert opinion. 
Summarise implications of each task on the process. 
Use MS project to refine the process model.
Completed 
Completed 
Completed 
June 2011
W S2 Develop process model, support tool and Improve social and environmental benefits
a) Test
and
Revise
Process
Model
i. Test the 
process model at 
new site (s).
/  Apply model in collaboration with case studies.
• Review model by interviewing practitioners.
• Evaluate model
• Summarise findings
Completed July 
In progress
ii. Revise the 
process model.
• Review lessons learnt from testing model (2ai)
• identify areas for improvement and use findings to 
direct the development of practitioner support model.
• Use MS project to refine the process model (produce 
version 4)
• Write up findings
b)
Develop
Support
Tool
i. Identify pros 
and cons of 
existing 
practitioner 
support. how 
they are used, 
when and 
where^ .
• Evaluate existing SPA guidance using critical thinking 
techniques from integrated assessment methods to 
assess strengths and weaknesses.
•  List changes to existing SPA.
• interview stakeholders to identify what technique 
could be developed to support practitioners at the 
planning phase.
• /Assess pros and cons of technique and short list 
options.
• Summarise findings of research into practitioner 
support.
ii. Write guidance 
document to 
support use of 
model.
• Write up guidance document to support use of BGPM
iii. Write up 
development
• Summarise findings (WS2 hi and ii) and describe key 
project management considerations and supporting 
practitioners.
c)
Underst
and
Benefits
i) Identify social 
and
environmental
benefits
delivered during
• Review literature to identify social and environmental 
benefits which occurred during regeneration.
• Critically evaluate evidence to support claims.
• Where possible, highlight relevance of the regeneration 
approach taken in helping to deliver benefits.
In progress
Support may include guidance, databases, web-based tools, MS project, workshops and 
training days.
20
the regeneration 
of bf sites to 
greenspace.
ii) Identify 
existing methods 
that could be 
used by 
practitioners to 
optimise benefits 
delivered during 
the regeneration 
process.
• Review literature to identify methods for optimising 
social and environmental benefits.
• Identify when methods have been applied, how and by 
whom.
• Explore pros and cons of methods and confirm most 
appropriate method.
iii) Revise 
process model to 
flag opportunities 
and methods to 
optimise social 
and
environmental
benefits
delivered during 
regeneration to 
greenspace.
• Review tool to identify opportunities to optimise social 
and environmental benefits delivered during 
regeneration.
• Using findings of 2cii, revise tool and write up findings
• Paper: ‘Land regeneration to Greenspace: 
Optimising social and environmental benefits’ 
(proposed title).
KEY
y Task Completed
Task Scheduled#
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Appendix 1 Capturing Expertise to Improve the Process of Land Regeneration to
Greenspace. Paper for the University of Surrey 2011 Conference of the 
Industrial Doctorate Centre.
C A P T U R I N G  E X P E R T I S E  T O  I M P R O V E  T H E  
P R O C E S S  O F  L A N D  R E G E N E R A T I O N  T O  
G R E E N S P A C E
G. Atkinson^ '^ )^, K. Burningham^^\ K. Doick ‘^‘\  and L. Elghali^^^
1. Forest Research, Farnham, Surrey, England.
2. Centre for Environmental Strategy, University of Surrey, Guildford, Surrey, England.
Abstract
In the UK, brownfield sites present a sizeable opportunity for greenspace creation, with 
around 64,000 ha of land classified as ‘brownfield’. Land is often regenerated to 
greenspace in an ad hoc manner, to the detriment of benefits delivered. To address an 
apparent paucity of understanding of the stages in land regeneration to greenspace, a 
process model was developed in 2010 which was true to case study documentation. In 
2011, work was undertaken to revise the model. The paper reflects on the model revision. 
The model was subjected to scrutiny by researchers and practitioners working in 
community forestry and land regeneration to prompt discussion about areas for 
improvement. The expert review examined the tasks involved in regeneration and gaps in 
the 2010 model. Approaches to ordering project tasks, sub-processes, techniques and 
stakeholder engagement were discussed. Whilst experts agreed the 2010 model offered 
insight and support, analysis of the results revealed salient considerations. Improvements 
were made to the model and a revised version is presented herein to support future 
projects. Opportunities for future research are also presented.
Keywords: process model, greenspace, regeneration
1.0 Introduction
Brownfield regeneration to greenspace is important in the UK, where space is at a 
premium (ODPM, 2004). Urban areas in particular can benefit from new greenspace, as 
recognised by government targets and funding to regenerate sites to greenspace (ODPM, 
ibid). In meeting government objectives to increase greenspace and provide green 
infrastructure, regenerated sites have the potential to become important places for 
communities and habitats for wildlife (CLG, 2006). Many previously used sites are 
capable of supporting vegetation without intervention (Bradshaw, 1979; Dobson and 
Moffat, 1993). However, left to regenerate unhindered, vegetation may endure lengthy 
establishment periods, masking residual contamination which may pose a risk to human 
health and the environment.
Land regeneration to greenspace can be described as a sequential series of stages by 
which land is improved. Adopting a staged approach to greenspace creation can offer 
advantages to leaving a site to regenerate naturally (Nolan, Undated), such as the 
opportunity to assess the site prior to committing to regeneration, which is particularly 
important when considering feasibility and managing risk associated with acquisition. To 
date, land regeneration to create greenspace has been undertaken in an ad hoc manner, 
often to the detriment of benefits delivered. Examples of sites in the UK where the 
process of land regeneration has been undertaken without consideration of all the stages 
involved or how the site will be managed on completion have resulted in sites falling into 
decline unnecessarily. For example, Russia Dock in London (Sellers et al., 2006) required 
secondary regeneration at great expense. Whilst such examples exist, its not to say that 
expertise regarding regeneration is not available. A plethora of guidance and best practice 
notes have been produced, particularly over the past decade (Nathanial and Bardos, 
2004; Moffat and Hutchings, 2007). There is however a paucity of information that 
integrates the stages of regeneration to greenspace, which may be contributing to 
secondary dereliction (Moffat and Hutchings, 2007). There is a consensus amongst 
brownfield greening practitioners that there are opportunities to support greenspace 
creation by addressing this gap.
To address the paucity of understanding in land regeneration to greenspace a process 
model was produced in 2010. The model was a simple theoretical representation of the 
major stages in the process of regeneration to greenspace. A task list was also produced. 
The task list presents all the tasks commonly associated with regeneration to greenspace 
and associated sub-tasks, although not necessarily defined by the ‘stages’ of the process 
model. The 2010 model was based on a review of literature using keyword searches of 
‘brownfield, greenspace, reclamation, regeneration’ in the domains of ‘greenspace, 
development projects and brownfield regeneration’ and via a review of three case study 
sites. Case studies were selected according to four criteria . Further to the literature 
review, the 2010 model was developed using data from semi-structured interviews with 
practitioners at two case study sites and an analysis of project planning documents. Key 
stages in the regeneration process were mapped to produce the 2010 model which was 
then published (Atkinson and Doick, 2010). The research presented herein furthers the 
earlier work by subjecting the 2010 model and task list to scrutiny through peer review 
with experts working in community forestry, land regeneration and reclamation. Klein 
(2001) explains that experts in various disciplines can generate a good workable solution 
to a problem, first time, even under time pressure. Furthermore, they do not need to 
generate lots of options to reach a solution because they can imagine the scenario being 
carried out. In imagining regeneration scenarios, they can spot weaknesses and ways to 
avoid them, providing valuable insight into the process. The research contributes to 
literature on the regeneration to greenspace process, focusing on the perceptions of 
experts who have been involved in regeneration projects. The research aimed to better 
understand the tasks involved in regenerating brownfields by capturing expert advice to 
inform a revision of the model and task list, through identification of preferential ordering 
of generic tasks. In pursuit of this aim, we hope to facilitate wider discussion about 
regeneration, practical application of best practice and barriers to delivering quality 
greenspace.
2.0 Methodology
2.1 Review Methodology The process model, the task list and a list of questions were 
sent to experts two days in advance of interviews, to permit deliberation. The model shows four 
stages of regeneration 1) Site Identification 2) Consultation and Design 3) Implementation and 
Delivery and 4) Sustainable Management. The task list presents all the generic tasks and sub­
tasks usually undertaken. Not all tasks are required in all regeneration schemes, but should be 
considered. The task list shows nine major tasks 1) Pre Project Planning 2) Project Management 
3) Site Selection 4) Site Investigation 5) Site Remediation 6) Consultation 7) Design and 8) Site 
Reclamation and 9) Decide to move into operational stage. Tasks include up to 15 sub-tasks.
2.2 Interviews Peer review of the model and task list was conducted during semi­
structured interviews at Alice Holt Research Station in Surrey. Interviews with four experts were 
conducted, lasting approximately two hours each, during October 2010. Experts were selected to 
participate using two criteria 1) experience in an advisory or research capacity in regeneration to 
greenspace projects and 2) willingness to participate in the research. Expert 1 is a professor with 
over 30 years experience who has published extensively on land reclamation, soil sustainability 
and related topics. Expert 2 has been working as a Land Regeneration Biogeochemist for six 
years in an advisory and experimental capacity and has a doctorate in a related subject, working 
under Expert 3 in the Land Regeneration and Urban Greenspace Research Group. Expert 3 has 
18 years experience, delivering integrated research across the land regeneration and urban 
greening programme. Expert 4 is a Social Scientist who has six years experience in the Social and 
Economic Research Group; responsibilities include management of a variety of social research 
programmes in support of sustainable land use in UK and Europe.
2.3 Questions Question one focused on the stages in the process as it is 
undertaken now. The model was presented to experts who were asked if they would order the 
stages differently and if so, explain why and what order would be preferable.
Figure 1. Process Model Used in Peer Review
S ta g e s  in  B r o w n f ie id  R e g e n e r a t io n  to  G r e e n s p a c e  P ro je c ts
S t a g e  1
S t a g e  2
S i te  id e n t i f i c a t io n E s t im a t e  P u b l i c  B e n e f i t
S i t e  A s s e s s m e n t  /  a c q u is i t i o n  a n d  s p e c i f i c a t io n
D e te r m in e  S i t e  P a r a m e te r s
^ C o n s u l t a t i o n  a n d  T ^ < ^ o m m u n i ty  C o n s u l t a t io n  -  S t a g e  1 |
D e s ig n
D e s ig n
[I C o n s u l t a t io n  — S t a g e  2  ]
 P  P r o p o s e d  L a n d s c a p e  D e s ig n  P la n
S t a g e  3 I m p le m e n t a t io n  /  f T im e t a b l in g  
D e l iv e r y  '
t
l i j i p le m e n t a t io n
c jo m m u n i t y  E n g a g e m e n t  ]
S t a g e  4 S u s ta in a b le
M a n a g e m e n t I j A n n u a l  M a n a g e m e n t  P la n s
L e g a l  R e q u ir e m e n t s
F o r m  S t e e r in g  G r o u p
P r o je c t  M a n a g e m e n t
L a n d s c a p e  /  C o m m u n i t y  /  D e v e lo p m e n t  o f  s i t e  /  B io d i v e r s i t y
 U A n n u a l  M a n a g e m e n t  P la n s
Question two concerned the tasks in the process, using the generic list of all tasks and sub-tasks.
The task list (table 1) was presented to experts who were asked if any tasks were missing and if 
so to identify these; if the order of the tasks could be improved, what order might be preferable.
Table 1. The Generic Task List Used in the Peer Review
No. Brownfieid Land Regeneration to Greenspace 4.6 Identify options for final site use (generate scenarios)
1 Pre Project Planning 5 Site Remediation
1.1 Legals 5.1 Site Investigation (intrusive)
1.2 Form Project Team 5.2 Options Appraisal
1.3 "Decide which Prof. stakeholders to consult, when, how" 5.3 Remedialton
2 Project Management 5.4 Verification
2.1 Establish Project Board /  Steering Committee 6 Consultation
2.2 Project Sustainability and Review 6.1 Professional Consultation
2.3 Agree Site Objectives and Evaluation Plan 6.2 Select appropriate techniques for consultation
2.4 Decide baseline data to monitor long-term/use for M&E 6.3 Options for Consultation (present scenarios)
2.5 Prioritise actions which optimise potential benefits 6.4 Public Consultation Technique using external
2.6 Project Plan and Related Documents consultants
2.7 Project Initiation Document (PID) 6.5 Site Visits and Visioning undertaken
2.8 Communications Strategy 6.6 Mixture of consultation techniques and public events
3 Site Selection 6.7 Public Consultation
3.1 Short Listed Sites 6.8 Select appropriate techniques for consultation
3.2 Chose Site (key decision point) 6.9 Options for Consultation
3.3 Board Progress Site to next stage (Site Investigation) 6 10 Public Consultation Technique using external
4 Site Investigation(s) consultants
4.1 Previous Land Uses (Landmark) 6.11 Mixture of consultation techniques and public events
4.2 Flora and Fauna 6 12 Second Stage of Public Consultation
4.3 Contaminated Land (desk top studies) 6.13 Decide which events/ activities suit public involvement
4.4 Archaeology /  Historic Environment 6 14 "Decide which events/activities to run, when, how often"
4.5 Identify site constraints (engineering, cost, time, quality) 7 Design
7.1 Draft Master Plan and Design Options
Proceedings of the 2011 Conference for the Engineering Doctorate in Environmental Technology
7.2 Review Site Reports and Constraints
7.3 Go to Option Selected (add more options)
7.4 Send for Consultation
7.5 In light of consultation feedback: Decide what parts of 
the design to change and what to keep
7.6 Revise Draft Master Plan
7.7 Master Plan
8 Site Reclamation
8.1 Decide which technique to use for reclamation
8.2 Hard Works (and facilities)
8.3 Site Security (fencing and protection)
8.4 Civil Engineering and Landscaping
8.5 Soft Works
8.6 Plant Seeding (vegetation and planting)
8.7 Pest Control
8.8 Beat Up
9 Decide to move into operational stage
9.1 Management and Maintenance
9.2 Agree Management Plan
9.3 Events and Activities Programme
9.4 Ongoing Monitoring Requirements (Review)
CAPTURING EXPERTISE TO IMPROVE THE PROCESS OF LAND REGENERATION TO GREENSPACE
2.4 Data and analysis Interviews were recorded using a Dictaphone and
transcribed into MS Word documents. The transcriptions of qualitative data were codified 
and entered into MS Excel to compare comments. Qualitative data was grouped 
according to ‘stage’ and whether the point related to ‘model’, ‘management’ ‘changes (to 
the model or task list)’ or ‘other matters’.
3.0 Results
3.1 Thematic Analysis The interviews provided a framework to explore the model,
the task list and wider considerations. A total of 286 codified comments were drawn from 
interview transcriptions. The greatest number of comments described changes to the 
model and task list, whilst the next most frequent grouping consisted of points that experts 
felt practitioners need to be aware of. A large number of comments relating specifically to 
the model, whilst matters related to pre project start tasks, leverage points and site 
investigation were discussed less. Project management matters, general site 
management and consultation were least discussed. There were few comments 
concerning reclamation and remediation. The research presented herein focuses on 
changes to the model and the task list; extraneous points will be reported separately.
3.2 Changes To The Model and Task List Fifty-nine distinct changes to
the model and task list were suggested. Experts described the fact that there are a 
number of 'programme level activities' in regeneration including: political considerations, 
communication and marketing, best grouped as a new stage of programme level 
activities. It was suggested that the benefits delivered by regenerating sites to greenspace 
be looked at in detail in future. There was a consensus that gateways occur during the 
process and these were added to the model.
3.3 A New Stage -  Stage Zero Activities undertaken at the start of a project have an 
important impact on the process and could be grouped on their own. One expert 
explained that “the early stages of the project is about thinking about indicatory measures 
that capture the notion that what the practitioner is aiming to achieve as a beneficial long­
term outcome". Two practitioners suggested that ‘Stage zero’ could be one such stage, 
including subtask ‘policy context' to identify where site drivers are set in a regional context 
and reflect the fact that the site will be identified for regeneration amongst a number of 
potential sites. There was consensus that ‘stakeholder analysis' should be undertaken 
during stage zero to reflect the importance of encouraging practitioners to understand
local interest in a potential project. Experts agreed stakeholder analysis should be a 
discrete task, completed before agreeing aims and objectives.
3.4 Ongoing Tasks The model (figure 1) was said to suggest that the stages are 
time bounded, discrete and concurrent. Experts felt this was not true to case study 
experience and agreed ‘ongoing tasks’ that run through the process should be separately 
identified. Deliberation early in the process triggers a chain of events and an ongoing 
programme of interventions. Whilst a number or experts suggested the model be kept 
simple, additions such as feedback loops and links between tasks were proposed to 
reflect recurring and cyclical activities. Experts agreed ‘communications’, ‘cost benefit 
analysis’, ‘project management’ and ‘project sustainability and review' run through the 
process. In undertaking such activities, practitioners should ideally make an ongoing 
assessment of what it is they're trying to deliver from the project.
3.5 Consultation Experts explained that in creating publicly accessible 
greenspace, people who live in the area are pivotal to making decisions about what 
should be delivered through regeneration, to maximise the benefits desired. Supporting 
the idea of increased involvement by local people in decision making, it was suggested 
that practitioners who recognise the importance of engaging local people were better 
placed to deliver benefits from regeneration projects. One expert suggested that even 
small projects with minimal resources could benefit from recording discussions with 
stakeholders and the project manager might consider doing this at the start of the project 
to inform thinking about the physical attributes of the site and future activities. Although 
another expert suggested “recurring community engagement might not be needed if aii 
stakeholders approved of the proposal”. This conflicted with the suggestion that 
stakeholders prefer to be informed of progress, as an ongoing process of engagement. In 
light of consensus about communication being ongoing, the model was edited to reflect 
the latter.
Figure 2. The Revised Model
! Programme Level Activities ' Political Considerations j !  Com m unication strategy ] ! Marketing j l  P rogram m e O bjectives i
Stag* 0
I Legal Provisions i || Initiate Engagem ent w ith Stakeholders |  Agree Target A udiences |  Review  End Use O ptions |
Preparatory Stage|~ Form  steering Group ] I Review  Policy Context |  S takeholder Analysis 11 Regional Context and Are%
Stage  
Overhead Tasks
S ite  Id e n t if ic a t iO l^  Estim ate Public Benefit ~ | Site Assessm ent / Acquisition and Specification |______________
I I Determ ine Site Param eters |  Project Evaluation Plan |  Confirm  Site Aim s + O bjectives |
; j Site Context +Local Area |  Set M onitoring and Evaluation O bjectives |
Gateway 1: PIP Signed _____________________________________
i I GateiAri72; Contractual Arrangements Agreed^ to take on Site
Consultation and Design ] stakeholder Consultation l |  Com m unity  Consultation i
Design
Project Management 
Project Sustainability 
Project Review stag 
Cost Benefit Analysis
Communication and Operation and Implementation | Hard W orks
Stakeholder Engagemen§*‘  9® ^
_  _ jl Prof3^s_ed Landscape Desigj^ Plan
Gateway 4: Master Plan Agreed
Monitoring and Evaluation
] [ Rem ediation JL Reclam ation
S.tage 4 Aftercare
S oft w orks (planting / seeding I beating up/ pest 
 control/ w atering)__________________________
-JEcosystem Services
-Betiver Benef its - soctat Benefits
Management Economic Benefits
M anagem ent P lant (annual and 5 year)
3.6 other Improvements The task list was edited to reflect statutory
requirements, such as EA guidance (CLR10, CLR11) (Environment Agency, 2004). The 
model was amended to reflect terms commonly used in minerals planning”. Aftercare is a 
legal requirement for mineral extraction sites and landfills, encompassing all tasks in 'soft 
works’ (i.e. planting, seeding, beating up, pest control and watering). Aftercare straddles 
the operational stage and the functional stage. It is an important consideration during 
project planning, because sites are rarely fit for purpose on completion of reclamation 
work. The stage of ‘bringing landscape into use’ is usually needed and frequently 
overlooked. The practitioner may consider benefits of postponing public access to the site 
(or certain areas) after planting, during a period of 'aftercare' of up to 5 years to enable 
vegetation to establish.
Table 2. Revised Task List
Brownfieid Land Regeneration to Greenspace
III
I-.-c I  m
!i
stage 0
Stage 1
stage 2
Stage 3
Stage 4
Programme 
Levei Activities
Preparatory
Stage
Site
Identification
Project Initiation 
Document (PID)
Consultation 
and Design
Implementation 
& Operational 
Stage
Aftercare
Management
Political
Considerations
Form Steering 
Group
Agree Target 
Audiences
Estimate 
Potential Benefit 
from
Regeneration 
Confirm Site Aims 
and Objectives
Contractual
Arrangements
Agreed
Stakefiolder
Consultation
Remediation
Site Investigation 
(intrusive)
Deliver Benefits
Evaluate 
Ecosystem 
Services, Social, 
Economic 
Benefits.
Agree
Management
Plan
Annual and 5 
year
Communication
Strategy
Review Policy 
Context
Review End Use 
Options
Site Assessment / 
Acquisition and 
Specification
Site Context and 
Local Area
Site Investigation 
(non intrusive)
Community
Consultation
Revision to draft 
plans__________
Reclamation
Soil conditioners, 
applications, soil 
treatment etc and 
soil testing._______
Ongoing Softworks
*Plantlng, seeding, 
beating up, pest 
control, watering*
Finalise ongoing
operational
arrangements
Marketing
Stakeholder
Analysis
Initiate
Engagement
with
Stakeholders
Determine Site 
Parameters
Set Monitoring 
and Evaluation 
Objectives
Site Security 
(fencing and 
protection)
Design 
Master Plan
Hard Works
Programme
Objectives
Regional Context 
and Area 
Legal Provisions
Project Evaluation 
Plan
Prioritize actions 
and decide which to 
implement to 
maximise potential 
benefits 
Decide which 
baseline data to 
monitor long-term 
and use for 
evaluation
Proposed 
Landscape Design 
Plan
Softworks
*Planting, seeding, 
beating up, pest 
control, watering
Management
and
Maintenance
*straddles stage 3 
and 4
Italic denote 
Improvements
4.0 Discussion of Results
Participant’s answers reflect first hand experience in regeneration projects and a desire 
for multifunctional greenspaces. To this end, the improved model (figure 2) and task list 
(table 2) presented in this document captures expertise and expands previous models 
through scenario modelling and may help to deliver better regeneration projects. The 
review suggested there was a stage missing in the 2010 model, this ‘stage zero’ has been 
included. The revised model also includes ‘missing’ gateways’; Project Initiation Document 
(PID) sign off; agreement of the contractual arrangements; formally agreeing to take on 
the site and; agreement of the master plan. The consensus was there are likely to be 
additional project specific gateways which need to be identified by the project manager.
There may be alternative ways of presenting the model other than the flow diagram and 
table formats used thus far which could help practitioners envisage the process of 
regeneration. However, one expert explained the model is important to provide a 
framework for practitioner discussion, another said “for presentation purposes, tasks are 
shown to arise sequentiaiiy whiist in real life the tasks overlap and are interrelated like a 
spiders web, which practitioners should be able to appreciate unprompted”. The model 
intentionally refrains from setting timings to stages and tasks. Each project should be 
planned according to the discretion of the project manager, depending on local 
constraints.
Some experts perceived there to be a need for practitioners to identify their target 
audience, whilst others suggested that engagement with stakeholders would be 
preferable, to inform development of site objectives and evaluation plans. The model was 
changed to reflect ongoing stakeholder analysis rather than a discrete task, as there was 
consensus amongst experts who thought that early stakeholder engagement could be 
advantageous and help ensure sites are fit for purpose. Experts were keen to see 
practitioners / project managers apply the model at new sites. Future work should focus 
on an analysis of considerations which experts described as important (i.e. leverage 
points, decisions points and project management) and explore how practitioners might 
use such information to help improve future projects.
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Appendix 2 Opportunities for stakeholder engagement during the process of
brownfieid regeneration to greenspace.
An active programme of regeneration has helped transform the industrial legacy of 
former brownfieid sites in the UK to a range of end uses. Where regeneration is to 
greenspace for public benefit, there is limited scope to generate revenue; 
investment in regeneration to greenspace projects has a tendency to be latched 
on opportunities to tackle contamination and also to deliver benefits. The extent to 
which land regeneration projects deliver such ‘promised’ social, economic and 
environmental benefits has been connected with the process of regeneration. 
However, the process of land regenerated to greenspace is frequently ad hoc, 
undermining potential to consistently deliver social benefits. Sustainability 
principles have resulted in stakeholder input into decision making being 
encouraged, to help ensure the site is fit for purpose, to meet legislative 
requirements and maximise the project outputs.
This research aimed to investigate opportunities for improvements in the process 
of land regeneration to greenspace from the perspective of peers, this involved 
looking for 'trends' and commonality from the perspective of those with expert 
involvement in regeneration projects. One trend which emerged was the potential 
opportunities for stakeholder engagement which are typically overlooked in the 
process of land regeneration to greenspace. Expert opinion on potential 
approaches to engagement, including and alternative to those commonly adopted 
were considered to identify ways to support delivery of benefits from regeneration. 
The research revealed there are a number of opportunities for practitioners to 
increase the prospects of long-term project success and minimise the risk of 
issues are presented, i.e. vandalism, retrofitting sites with community 
requirements, increased use of sites. There are more opportunities for 
practitioners to engage with the community during the regeneration process than 
is typically recognised currently.
Furthermore, the research revealed potential benefits to commencing engagement 
activity earlier in the process of regeneration which may support the delivery of a 
number of social objectives. Engagement may help sites meet the aspirations of a 
range of stakeholders, including local communities and minimise the need to 
retrofit sites. The findings were summarised in table 1 to inform future projects, 
presented herein.
Table 1. Opportunities for engagement and consultation in the process of regeneration to
greenspace.
Stage Key points New Opportunities Principles
W hole Model • A number of tasks are 
not time bound, they 
are iterative cycles.
• Improve integration between the 
stages in the process.
• Commence engagement activity 
earlier in the process.
•  No matter how small the project, 
there are opportunities and 
advantages from involving local 
people
• Local people’s 
involvement can be 
important in decision 
making to deliver social 
benefits of regeneration.
Overhead
Tasks
• Develop a two way 
flow of information 
with internal and 
external stakeholders 
(sensitively).
• Focus initial efforts on 
stakeholders who can 
influence and 
constrain the project.
• Engage with people 
from project initiation 
and continue during 
the process.
• Opportunities for informal 
discussion with all stakeholders 
and advantages of doing so 
sensitively.
• Tao into stakeholder networks.
• Stakeholders can suooort 
monltorina and evaluation.
• Seek ongoing 
involvement of 
stakeholders rather than 
sporadic can help lever 
benefits.
• Start engagement 
activity; liaise with those 
who can constrain the 
project as much as those 
who support.
• Encourage consideration 
of feedback loops 
between tasks.
Programme
Level
Activities
• Identify who 
stakeholders are.
• Identify how 
stakeholders would 
like to be engaged.
• Identify significance of site locally.
• Identify extent of stakeholder 
interest.
• Identify appropriate end use 
options with stakeholders.
• Proactive management of 
expectations and 
communications.
• Explain what is 
knowledge gaps 
concerning the site and 
how these will be 
investigated.
Stage 0
Preparatory
Stage
• Stakeholder Analysis 
added to this staae.
•  Agree Target objectives for 
engagement.
• Strategic approach to 
communication and 
engagement.
• Minimise risk of 
stakeholder fatigue.
Stage 1 
Site
identification
• Staae 1 ftvoicallv) is 
currently the startino 
Doint for enoaoement 
activity.
The oroiect evaluation obiectives can 
be develooed with suooort from 
stakeholders
• Consistent and single 
point of contact for 
project related 
communication and 
engagement.
• Prioritise actions and 
decide which to 
implement to maximise 
potential benefits
Stage 2 
Consultation 
and Design
• Choose a consultation 
approach that if fit for 
purpose rather than 
prescriptiye.
• Opportunities to engage
stakeholders in developing a pian 
for the site.
• Review advantages and 
disadvantages to 
involving consultants in 
public consultation.
Stage 3 
Impiementati 
on and 
Operational
• Review opportunities 
for wider involvement 
in planting, seeding, 
beating up, pest 
control, watering.
• Clearly manage expectations 
regarding the site future and what 
activity on site is being 
undertaken and when, including 
work of contractors.
• Manage messages 
concerning activity on 
site.
Stage 4 
Aftercare
• Opportunities for local 
people to use site 
even where fencing is 
required to enable 
tree establishment.
• Opportunities for involvement in 
project evaluation and monitoring.
• Local interest in the site can 
support efforts to deliver 
environmental and social benefits.
• Ask rather than assume 
what people would like to 
be involved with.
Management • Opportunities for 
involvement in site 
management 
activities.
Appendix 3 Opportunities for the Use of a Quality soil planting medium during the 
process of brownfieid regeneration to greenspace.
Research work into the barriers to using soil amendments and waste materials to 
encourage vegetation growth was undertaken within the Land Regeneration and 
Urban Greenspace Research Group during 2011 by Surrey University Intern 
Francis Ashwood (Ashwood, 2011). This document summarises the links between 
the planning of a project (which will regenerate a site to greenspace) and the use 
of a soil planting medium.
Many objectives for brownfieid regeneration, such as benefiting local communities, 
enhancing environment for wildlife and establishing quality greenspace are never 
fully attained. Where they are attained however, these objectives arise on 
completion of a regeneration project and continue to improve as the site 
establishes and matures. There is a paucity of literature concerning of the benefits 
and dis-benefits associated with the process of regeneration to greenspace that 
arise during regeneration to greenspace.
A review of literature to date has indicated few projects aspire to improve the 
social and environmental benefits of land regeneration to greenspace during the 
process of regeneration to greenspace. One such example is to improve soil 
quality using amendments during the hard works stage.
During the process of regeneration to greenspace there are however a number of 
opportunities to include soil amendments and waste materials to improve soil 
quality and encourage vegetation growth. In July 2011, a meeting with Kieron 
Doick and Francis Ashwood aimed to identify potential opportunities to encourage 
consideration of a quality planting medium and the potential advantages and 
disadvantages to doing so. The findings summarised in table 1 will be used to 
inform future revisions to the process model.
Table 1. Opportunities for consideration of soil amendments and waste materials during 
the process of regeneration to greenspace.
Stage Key points New Opportunities
Programme
Level
Activities
Lack of industry recognition that 
consideration of the quality of the is 
a sub-process of the wider 
regeneration process.____________
Consideration of a quality planting medium as a sub­
process of the regeneration process during ‘soft works’.
stage 0
Preparatory
Stage
Site ‘end use’ is not discussed 
early enough to enable 
practitioners to improve plans for 
soil quality.
Applying for planning permission to 
use waste material on site can take 
12 months.
Lack of awareness that soil 
conditioners should be considered. 
Lack of awareness that 1) its best 
to amend the condition of the soil 
before placement and 2) planting 
incorporation is ineffective in 
placed soil.
At the planning stage (i.e. applying for planning 
permission) there are opportunities to plan for 
improved soil quality.
Including the concept of using waste materials as a 
consideration in the application for planning permission 
will potentially save time later in the process.
Raise awareness that soil conditioners and quality 
planting mediums should be used to improve chemical 
and physical attributes.
stage 1 
Site
Identification
• Opportunity to consider and include 
evaluation criteria.
• Opportunity for evaluation criteria to include ‘stage 
specific objectives’, e.g. during soft works (i.e. planting, 
beating up and aftercare) include a) delivery of 
‘suitable/ preferable’ soil quality and; b) reuse of local 
waste streams / waste materials.
• Prioritise actions which optimise social and 
environmental benefits during the process.
• Adopt waste hierarchy approach: Reduce / Reuse / 
Recycle.
Site
Investigation
• Opportunity to discuss soils and 
soil specifications for a range of 
vegetation.
• Opportunity to consider nutrient requirements, potential 
for amendments and availability of waste materials.
• Opportunity to begin negotiations with producers 
regarding quality, availability, quantities and reliability 
of supplies ahead of use.
Stage 2 
Consultation
• Local communities complain about 
smells and noise associated with 
the use of waste materials on sites.
• Inform stakeholders that greenspace could be better 
quality if they can tolerate low level odours for a short 
period of time.
Design • Missed opportunity to improve soil 
quality and use waste materials.
• Low awareness of availability of 
local waste materials.
• Low awareness of how using local 
waste materials can support 
environmental improvement and 
local recycling initiatives.
• Species selection - limited range of 
species planted on brownfieid sites 
because the perception is only a 
few tolerant species can grow 
under the site conditions.
• Increase professional awareness of soil quality 
requirements, particularly amongst landscape 
architects and civil engineers.
• Increase awareness that there is a need to specify soil 
quality requirements for the attention of other 
professionals who will be involved with the site later in 
the process. Particularly emphasise this responsibility 
amongst soil scientist's working in brownfieid 
regeneration to greenspace.
• Increase awareness of potential benefits of improving 
soil quality.
• Increase awareness of potential benefit of creating 
demand for waste materials, adopting principles of 
1S014001 and Life Cycle Assessment in seeking to 
create closed loops in local waste streams.
• Consider opportunities from rising soil quality, i.e. 
improve overall site conditions and may broaden 
species choice.
Stage 3 
Impiementatio 
n and
Operational
• During soft works / remediation 
there are opportunities to add soil 
conditioners however, civil 
engineers are not aware of the 
guidance or techniques and these 
have been described as being ‘too 
technical’.
• Improve awareness of civil engineers and machine 
operators of: 1) soil quality requirements of a tree, 2) 
guidance and techniques to add soil conditioners and 
3) priority for root growth over slope stabilisation.
• Simplify guidance or tailor it to site.
Stage 4 
Aftercare
• Low awareness of opportunities 
post-establishment to use wastes 
on site.
• Post-establishment potential for use of liquid wastes for 
a short time after establishment, depending on 
vegetation.
Management • Low awareness of materials use in 
brownfieid greening. Limited 
demonstrations of material use.
• Co-ordinate practitioner visits to site to demonstrate 
use of materials in brownfieid greening.
1 • Produce case studies and disseminate.
other observations:
Sharing practice: If developers were to co-ordinate visits to regenerated sites 
there would be opportunities to demonstrate the benefits of using amendments 
and encourage wider use.
Tight timescales are a barrier to using soil conditioners: Where negotiations 
between the regeneration company and site owner are ‘rushed’.
Costs and Regulation: Developers have a no financial incentive to use soil 
amendments because of the costs associated with regulation. The PAS 100 
compost is certified fit for use; however this has an up-front purchasing cost 
which comes from approval and classification as ‘non-waste’.
Appendix 4 Methodology for Testing the Model
The aim of this document is to elaborate on and add detail to the 
approach proposed to ‘test the tool’ (as set out in the 24 month report).
1. Testing the Model
The aim of testing the model at case study sites is to see if it supports practitioners 
who are planning land regeneration to greenspace projects in detail, specifically 
the project / programme manager. Did practitioners find using the model useful, 
what were the strengths and weaknesses of using the model and how could it be 
improved?
2. How will this be done?
A series of tasks involving the project manager of a new site will be undertaken in 
order to test the model (figure 1).
Figure 1. Testing the model at case study sites
Practitioner
study sites
detail to test
modeland timing
Practitioner plans  
regeneration  
Project and produce  
Gantt chart
Testing the 
Process 
Model
Practitioner emails  
Early version of,their G ANTT
--------------------------------5 ---------------------------------- j  Sum m arise sim ilarities /  ^
Com pare Gantt w ith model differences between
Produce list of gaps and questions Gantt & model
.......................... f ....................................... % V Sum m arise know iedqeqaps
G A /  practitioner d iscuss using model D iscu ss  prelim inary observations
........................Ÿ ....................................
w ith Supervisors
RE and practitioner look at model 
Practitioner chooses application option
Practitioner emails  
Revised Gantt to  GA
Options
a) Scrap originai Gantt and use model
b) Make changes to Gantt in light of model
c) Decides not to participate further
Ï
c ) Practitioner completes questionnaire re model
a/b) Practitioner revises Gantt using m odelj *  Initial sem i-structured Interview
Practitioner uses revised Gantt
Practitioner com pletes questionnaire  
__________re using the model__________
>T
■■K
Ingoing Interviews G A I  practitioner discuss 
experience o fusing revised Gantt every  
4-6 wks for 3- 6 month period
Assess findings  
make im provem ents to  model
Practitioner RE
In order to test the process model and evaluate use in the field, options to test the 
model were identified (table 1) and an analysis of the strengths, weaknesses, 
opportunities and threats (SWOT) completed (table 2). The SWOT revealed the 
preferred method of testing the model is to approach practitioners in the early 
stages of land regeneration to greenspace projects to undertake action research 
(Silver, 2008).The research will involve two to three sites and two to three project 
teams. Fewer projects are preferable to many since it will enable a more detailed 
analysis of the process specific issues with practitioners.
Having identified suitable case study sites and checked timing is compatible with 
the research objectives, the practitioners will be approached about testing the 
model at their case study site face to face. Where possible the background 
information will be collected by attending a planning meeting as a silent observer, 
to undertake informal participation and make notes about;
• Who is involved in the decision making process;
• What the major planning considerations are;
• What the objectives and pressures of the project are;
• If any immediate considerations have been overlooked during the 
discussions (gap analysis).
Participant observation will enable a better understanding of who is making 
decisions, about what, what information is being used to plan the project, what 
level of detail is gone into at the pre project planning stage.
3. Testing the Model
Following the initial interview with the practitioner (figure 1), they will be asked to 
look at the process model and consider testing it in the planning of the new site 
(s). If the practitioner accepts, then the model will be emailed to the project 
manager and the RE will make contact to explore whether or not this will be used 
to revise the original GANTT or plan the regeneration project. If the model is not 
going to be used, the Research Engineer (RE) will request the Project or 
Programme Manager (PM) attend a semi-structured interview to discuss how they 
found looking at the model and reasons for why they decided not to use it. Refer to 
appendix 5 of the 30 month report for a list of questions, prompts and observation 
points for the initial meeting and ongoing interviews.
If the practitioner agrees to use the model, a series of meetings with the 
practitioner will be set up for semi-structured interviews (face to face/ by phone or 
video conference) to document if the model is useful, how, what they consider the 
strengths and weaknesses to be and to document its application. A number of 
interview questions and prompts (appendix 5 of the 30 month report) will be used 
to help ensure consistency of issues discussed during the testing period and to 
guide ongoing discussion with practitioners testing the model. In addition to this 
question guide, a cover sheet recording administrative considerations will preface 
the question guide (recording time, date, location, duration and conditions such as 
background noise). Interviews will be regularly undertaken at intervals of every 
four to six weeks, for a three to six month period. Through regular contact with the 
project team during project planning, a site visit (s) and observing regeneration in 
action, a detailed understanding of the process will be developed which will help 
contextualise the project. Regular contact may allow a deeper understanding of 
the process, whilst providing opportunity to discuss pressures and issues ‘off the 
record’.
A log book of discussions will be kept to record all phone discussion and meetings. 
Interview data will be recorded using a dictaphone and transcribed. At the end of 
the ‘testing’ period all data will be reviewed to inform changes to the model and 
identify areas of commonality in land regeneration to greenspace and inform an 
evaluation of the model.
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Appendix 5 Short Term Study Plan for Testing the Model.
FOREST RESEARCH - CENTRE FOR FORESTRY AND CLIMATE CHANGE 
SHORT-TERM STUDY PLAN
Plan Number: FR11013
Programme Title:
Project Number:
Title: Testing ‘Process Model of Land Regeneration to Greenspace’ with
regeneration practitioners.
Key Words: Brownfieid regeneration, greenspace, practitioner, support, decision.
Local Ref No:
Objectives: To refine the process model in collaboration with practitioners.
Location:
Species:
Products &
Active
Ingredients:
Methods:
Deskwork will be undertaken at Alice Holt, Room 81.
Data for this short-term study will be through practitioner interviews at:
• London
• Glasgow
N/A
N/A
A model of land regeneration to greenspace was developed and 
published (Atkinson and Doick, 2010), then refined through peer review 
(Atkinson et al, 2011). This research will provide a revised version of 
this early model through semi-structured interviews with practitioners 
exposed to the model at live case study sites. Practitioners will apply the 
model, in order for them to comment on it.
This STS will interview practitioners using the model to deliver land 
regeneration to greenspace projects.
Practitioners will be actively involved in land regeneration to 
greenspace of a case study site.
Practitioners will be sent a copy of the model in MS project format via 
email.
Case study sites will be at the ‘planning’ stage, i.e. sites suitable for 
case study are characterised by the sign off of the Project Initiation 
Document (PID) by the FEEMB within a +/-6 month period of this 
STS.
Interviews will be conducted to explore decision making processes 
and the experience of professionals using the model.
Each interview will follow an interview guide (appendix 1).
Each interview will be recorded using a dictaphone. Audio recordings 
will be transcribed in accordance with SOP0119. Each transcription
will be allocated an identifying letter and number e.g. London(TC) 
and number (DD/MMA'YYY)
• Interview guides will be used for the first interview (appendix 1) and 
second and subsequent interviews (appendix 2). A focus group will 
be used at the end of the ‘testing’ period.
London (TC) (DD/MMAT)
Practitioner A will be interviewed regarding the use of the model to 
inform planning of a former landfill site known as Lapwing Gap.
Glasgow (XX) (DD/MM/YY)
Practitioner (name TBC) will be interviewed regarding the use of the 
model to inform planning of a former landfill site, details tbc.
Records & • Interviews with practitioners will be undertaken every 2-6 weeks.
Assessments. .  Interviews will last no longer than two hours and will follow the
corresponding interview guide appending this document (Appendix 1 
or 2) in accordance with the ethics and SOP for conducting 
interviews; SOP 0537 Interviewing for Social Research (currently in 
draft) and SOP00067 Preparing and running participatory focus 
group and discussion group research.
• Recordings will be downloaded and saved under a unique file 
identification system, prepared in advance to ensure names are not 
reused and accidentally over-written: see SOP0127v2.
• Recordings will be put onto files saved at AH-PC-15799: 
Q:\Documents and Settings\Gail.Atkinson\My Documents\Alice 
Holt\Specialist\Process\ testing. Recordings will be saved in line with 
the SOP for saving folders: SOP0081The creation and maintenance 
of plan folders.
• This short-term study will run not exceed 20 man days and will run for 
a period of no longer than 6 months.
Data or information relating to this research is to be recorded in a 
Research Notebook following SOP0005v3. Electronic capture and filing 
of reference materials used and data obtained from transcription of 
interviews will be organised and stored in accordance with SOP0119 
and SOP0127v2.
Master copies of all records will be retained at the following:
• Electronic copy of materials used during interviews, stored at Alice 
Holt, room B1 in AH-PC-15799: Q:\Documents and 
Settings\Gail.Atkinson\My DocumentsXAIice Holt\Specialist\Process\ 
testing.
• Hard-copy of materials used during interviews, kept at Alice Holt, room 
B1, shelved under relevant subject headings, such as ‘process model - 
testing’.
• Research Notebook (RNXXXXX) of research information and data, 
meeting notes and location of background information and site details 
kept at Alice Holt, room B1, shelved under ‘Research Notebook-GA’.
• Electronic copy of transcription data stored at Alice Holt, room B1 in 
AH-PC-15799: Q:\Documents and Settings\Gail.Atkinson\My 
Documents\Alice Holt\Specialist\Process\ testing.
• Hard-copy of transcription data kept at Alice Holt, room B1, shelved 
under ‘Process Model\Transcription data’.
Duration and 
Output:
Health and 
Safety:
List of
referenced
SOPs:
Drafted by: 
Date:
Approved:
Date:
The duration of the study will be no longer than 7 months. The planned 
outputs include 1) a summary of practitioner experiences using the 
model and 2) an evaluation of the model used at case study sites.
Refer to all relevant documents or legislation including hazard data 
sheets, COSHH and Risk Assessments. The relevant documentation 
must be available to and signed by staff before work commences.
The following relevant FR Risk Assessments have been signed:
1 - Lone Fieldwork,
3 - Driving at work - Driving official, lease, hire or private vehicles on 
public and forestry class A1 roads,
4 - Visiting Greenfield Sites: Community forests, wetlands, parklands
5 - Visiting Brownfieid Sites.
List all SOPs required for the work.
• SOP0005 v3 September 2006. Use of a Research Notebook to 
record experimental information
• SOP0118 V  1 Writing plans for short-term studies
• SOP0119 (draft) Archiving records, samples, data, and emails on the 
completion of an experiment or another study
• SOP0127v2. The protocol for naming electronic files containing 
assessment data
• SOP 0537 Interviewing for Social Research (currently in draft)
• SOP00067 Preparing and running participatory focus group and 
discussion group research.
• SOP0081The creation and maintenance of plan folders.
Gail Atkinson
22/07/2011 
Kieron Doick
Appendix 1. interview Guides.
Note - interview Guides not included in the 30 month report.
Appendix 6 List of stakeholders involved in the regeneration of 
brownfieid to greenspace process.
A review of literature has indicated a number of stakeholders are involved in the 
process of regeneration to greenspace, of these some involvement is intermittent 
or ad hoc, depending on the site. There is commonality in involvement amongst 
specific site types. Some stakeholders maintain involvement throughout the 
process, others become involved for a single stage or number of stages.
A review of literature revealed a paucity of descriptions regarding specific 
involvement of various stakeholders in the process of regeneration to greenspace. 
Two sources of information were however, informative. Firstly, the network of 
actors around brownfieid regeneration presented by Doak and Karadimitriou (Doak 
and Karadimitriou, 2007) shows a wide range of different stakeholders. Further 
more, they describe how actors communicate and negotiate meanings to construct 
their plans for brownfieid regeneration, whilst linking to wider networks and jostling 
to influence amongst other actors, they also note the important influence that 
financial actors can have in brownfieid redevelopment (p86). Secondly, work by 
Richards, Palmer and Barrett describes stakeholders involved in the reclamation 
of former coal mines and steelworks in their critical flow path chart of principal 
considerations for a typical reclamation scheme (Richards et al., 1993) (p563).
The process stages are clearly presented; however, a particular site end-use (i.e. 
greenspace development of otherwise) is not specified. Ashwood described the 
roles of various professionals in the greenspace process (2011).
Literature and case studies were reviewed to identify when in the process 
stakeholders are involved in regeneration typically (table 1). Table one shows how 
typically key stakeholders such as regulators are involved at various points, whilst 
others are involved throughout the process, such as the landowners. In some 
projects other stakeholders are involved, again, this depends on the project.
Key stakeholders Other Stakeholders
W hole Mode! • Policy makers • General Public
(i.e. each stage listed • Regulators • Landowner
below) • Surrounding landowners (neighbours)
• Land Owner
Programme Level • Public Bodies •  Project Board
Activities • Private Organisations • Project Sponsor
• Industry (where industry stiil •  Project Champion
contactable) • Local Authorities
• Landowner • Finance Team
• Policy Makers
• Programme Manager
• Land Agent
• Fund Mangers
Stage Key stakeholders Other Stakeholders
stage 0 • Project Manager • Project Board
Preparatory Stage • Practitioners • Project Sponsor
• Local Authority (Planners) • Project Champion
• Civil Engineers
• Landscape Architect
• Environmental Scientists
• Planners
• Lawyers
• Insurers
• Land Agent
Stage 1 • Project Manager • Representatives of the local community
Site Identification • Soil Scientist
• National Greenspace Advisor 
(policy maker)
• Site Developer
• Land Agent
• Land Agent
Site Investigation • Ideal opportunity to discuss soils 
and soil specifications for various 
tree species.
• Site Developer
• Land Agent
• Consultant (s)
Stage 2 
Consultation
• Landscape Arctiitect
• Local Communities
• Site Developer
• Planning Authorities
• Funding Bodies
• Local Groups
Design • Landscape Architect
• Local communities
• Technical Experts
• Auditors
• Whole Project Team
Stage 3
impiementation and 
Operational
• Civil Engineers
• Environmental Scientist
• Machine Operators
• Organic Waste Material Producers
• Community Forester
• Public Relations
• Land Agent
• Consultant (s)
Stage 4 
Aftercare
• Community Forester •  Finance /  resource manager
Management • Community Forester
• Local Beat Manger
• Ranger
•  Local Community
• Education Team
•  Operations
• Site Developer
Table 1. Stakeholders involved in the regeneration of brownfieid to greenspace.
Civil 
Engineers 
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Operators
Public Media
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Landscap 
e
Architect
Internal
Project
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Public
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Funding
Body/
FinanceRégénérât ion
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Greenspa
Design
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Regulator
s
Fnvironm 
ental 
Scientist
Planners Technical
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Project 
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Figure 1. The range of stakeholders involved in the regeneration of brownfieid to 
greenspace, after (Doak and Karadimitriou, 2007).
Appendix 7 Module Coursework Summaries
4.1 Findings from Environmental Auditing and Management 
Systems
4.1.1 Overview
The principles of environmental auditing are rooted in environmental business 
management. Where projects involve changes to land use, resource management 
is important to minimise the risk of negative environmental impacts, regeneration 
to greenspace is no exception. Health and safety, control and accountability and 
future land use are important considerations in the successful delivery of land 
reclamation projects. The International Chamber of Commerce define an 
environmental audit (ICC, 1991, p3) as;
“a management tool comprising a systematic, documented, periodical 
objective evaluation of how well an environmental organisation 
management and equipment are performing, with the aim of safeguarding 
the environment hy:
• Facilitating management control of environmental practices
• Assessing compliance with company policies which would include 
meeting regulatory requirements”.
According to Malthby, undertaking and environmental audit (EA) is a way of driving 
an organisation towards environmental disclosure (Malthby, 1995), they are 
undertaken to provide information to manage environmental performance focusing 
on what to do, rather than how to do it. Focusing on what to do is important in land 
reclamation, a process defined as;
“operations associated with the winning and working of materials which are 
designed to return the area to an acceptable environmental condition, 
whether for the resumption of the former iand-use or a new land use, 
including both restoration and aftercare as defied by the 1990 Act. it 
includes events which take place before and during mineral extraction, e.g. 
stripping and storage of soils, and may also include operations after 
extraction such as fiiiing and contouring or the creation of water areas’ 
(DETR, 1999).
Site specific characteristics, such as history, topography and future land use have 
a huge influence on the reclamation process and the potential risks posed to the 
environment as a result of reclamation activities. Regenerated sites often change 
ownership once the original reasons for acquiring the site expire. The benefits of 
undertaking a pre-acquisition audit of regenerated landfill or former mineral 
extraction sites have much in common with a compliance audit.
A specific assessment against the acquisition criteria would be undertaken at a 
fixed point in time. Prior to taking responsibility for a new site, the pre acquisition 
audit would help manage risk.
4.1.2 Context
The coursework identified the potential advantages and disadvantages of a pre­
acquisition environmental audit for site reclamation to greenspace and scoped out 
what such an audit might involve in the context of the Forestry Commission (FC). 
The FC Land Agent and senior management are involved with selection and 
checks, prior to acquiring a site’’. The FC is yet to develop a formal system of 
checks, beyond sign off of project management documents, prior to starting formal 
negotiation regarding acquisition (senior management sign off the Project 
Inception Document (PID). A formal pre-acquisition audit (PAA) was could have 
three aims; firstly to check the site is fit for acquisition, secondly to check plans for 
reclamation and future management are in place and thirdly to assess potential 
risks and liabilities that transfer with ownership.
4.1.2 Findings
 ^ The process of land regeneration to greenspace is important for a number of organisations across the UK. To reduce 
environmental risk of contamination from previously developed land (PDL) and to make good sites which can end up 
being left in limbo for many years. Once regenerated, sites make a positive contribution to the local area, presenting an 
opportunity for recreation, habitat creation and produce resources such as bio fuels alongside secondary benefits (air 
quality improvements etc). However, for organisations such as the FC, Land Trust and Groundwork who have been 
involved in regeneration, site acquisition is not without risk and responsibility. PDL is frequently in the form of former 
mineral extraction and landfill sites. Its common for prospective site owners take responsibility for the ‘pie crust’ of a site 
only, which transfers responsibility for the top few meters of the site, minimising liability regarding future problems 
regarding matters with which the new owners had little involvement. The local community would be unaware of aware of 
contractual arrangements set out in a pie crust agreement and should problems arise, there is still a risk to the reputation 
of the new landowner.
Taking on a new site (pre PID) could be the best time to audit, to check plans, 
guide negotiations with the vendor and increase confidence that pre-requisites are 
in order. Auditing pre-requisites include checking legislative requirements, 
measures to avoid detrimental impacts to the environment and minimising the risk 
of creating nuisance.
The benefits and dis-benefits were explored and thereafter a framework for a pre­
acquisition audit was presented for a site to be regenerated to greenspace, which 
included i) the main legal considerations ii) the main activities associated with the 
works, iii) main environmental impacts for each activity and auditing checklists for 
a generic site. In addition, tables/ lists to form the basis upon which an auditor 
could tailor their own site specific assessment were presented.
The research revealed a considerable range of considerations, planning 
requirements and obligations would be required of those involved. In the future, 
the lists could be developed into a simplistic framework of the main generic 
considerations requiring assessment, however, site specific requirements would 
require more detailed investigation.
Akin to many environmental improvement strategies, to be fully effective, the audit 
would require senior management support to ensure sufficient time and resources 
are assigned. The benefits of investing resources in the audit include increased 
confidence in the site success and decreased risk of secondary dereliction, 
compliance checks and validation that the site is ready for acquisition. The main 
dis-benefit would arise from investing any resources which didn’t equate to 
environmental improvements or improved risk management; however, this was 
noted as being a small price to pay for an ‘insurance policy’.
Ideally there are a number of opportunities for auditing activities to improve 
regeneration to greenspace during land reclamation projects, it is apparent that the 
strengths of undertaking an audit prior to acquisition would be significant, whilst 
information may be required from both parties (site vendor and prospective owner) 
and potentially secondary sources, such as soils laboratory, the PAA would 
increase managerial confidence in the plans proposed, minimise risk to the 
organisation taking on the site. The audit would support those involved, such as 
the project manager and stakeholders, assuring them all is in order’ prior to
signing contractual arrangements, whilst preparing the organisation for things to 
come. Some individuals consider the appropriate management of risk to the 
environment, for the sake of the environment, to be priceless. From a 
management perspective, checking compliance with legal requirements alone, 
prior to site acquisition would warrant the use of resources required and is a small 
price to pay for ensuring the site is right for acquisition.
Further to completing the coursework, it has become apparent that part of the 
original justification for FC involvement with regenerating brownfield sites can be 
because the site is particularly challenging and a burden to society; because the 
landowner is absent or because the original regeneration scheme has failed; 
therefore the circumstances may be that the site is particularly high risk, however 
this would not necessary present a barrier to acquisition.
4.2 Findings from Environmental Law Coursework
4.2.1 Overview
An examination was undertaken of the extent to which environmental law serves 
the need of the broader environment or is only concerned with the human need for 
a clean environment. Furthermore, an evaluation of whether a specific piece of 
environmental law is anthropocentric or eco-centric was undertaken by a review of 
the Waste Management Regulations (No 1156 Environmental Protection, England 
and Wales Waste Management Regulations 2007).
4.2.2 Findings
A number of changes to waste management in the UK will be brought into force 
over forthcoming years. The Waste Regulations 2011 implement the revised 
Waste Framework Directive 2008/98 (which set in place provisions for collection, 
transport and recovery and disposal of waste). The Waste Regulations 2011 
require businesses to apply the waste hierarchy; introduce a two tier system for 
waste carrier and broker registration (a new concept: waste dealer); amend 
hazardous waste controls. The regulations effect mainly businesses that produce 
waste or are involved in waste management activities, however the added level of
permitting costs are likely to be felt by everyone (for detail see legislation.gov.uk 
/Waste (England and Wales) Regulations 2011 SI 988.).
Above all, the waste management regulations permit disposal of waste in 
containment landfill sites, doing little to encourage individuals to take full 
responsibility for the waste they produce or pay the true cost of waste disposal.
The regulations permit waste disposal companies to landfill materials, effectively 
creating huge caverns of waste materials, in long-term storage, for future 
generations address when barriers fail to effectively protect humans or the 
environment from the decomposing materials or their by products (lechate, gasses 
and vermin included). Fees levied from landfill tax, prosecution fines etc are no 
longer being used for environmental projects to ‘offset environmental damage from 
human actives which damage the environment. The use of the environment for 
waste disposal activities are anthropocentric, protecting the current generation of 
humans from the impacts of waste produced, preventing environmental damage is 
limited, the regulations achieve very little in terms of human and environmental 
protection from waste long-term.
From the perspective of the regulators, a combination of complex legislative 
procedure, small fines and a ‘softly softly’ approach to environmental regulation is, 
apparently doing little to prevent illegal waste activities. In 2010 the EA announced 
they stopped activities at 2000 illegal waste sites in the two year period between 
2008 -2010. Last year (2010) the EA promised they would adopt a “zero tolerance” 
approach to illegal waste sites describing the waste sector as ‘thriving organised 
crime’ (ENDS, November 2011b). According to ENDS (ENDS, November 2011b) 
new illegal waste sites keep popping up and the regulatory manpower needed to 
enforce the law is suffering as a result of government cuts. The EA has called for 
judges and magistrates to levy higher fines for environmental crimes in general. It 
remains to be seen how the EA will employ new powers it has been afforded 
under the civil sanctions regime, outside of the courts (ENDS, November 2011a).
This consideration of environmental protection through legislative means is 
important; however it is also important to avoid setting up perverse legal 
incentives. Following the introduction of landfill tax, which was brought into 
encourage waste minimisation and reuse, a huge increase in fly tipping of illegal 
unwanted waste resulted. As a result, increased regulatory powers were
introduced to manage waste transfer and movement, a cycle of increasing 
regulatory requirements and administrative costs. Whilst it is important to ensure 
there are provisions in place to prevent environmental damage through waste 
management and related activities, the legal system should be mindful of the 
extent to which a vicious cycle of legislation leads to costly regulations which 
increases illegal activity, becoming self perpetuating. A narrow focus of 
environmental law from the start had had limited benefit to the wider environment 
and should be more proactive.
Putting a value on ecosystem services to value environmental systems that benefit 
humans, has had limited success, despite two decades of investigation and 
modelling. Whether it is possible to value environmental services is important 
when considering putting a price on breeches of waste management regulations 
and environmental protection. The legal system may be able to support efforts to 
minimise the impact of human activity on the environment but the degree to which 
we are able to sufficiently protect natural systems using measures at our disposal 
clearly has limitations. Measures such as legislative frameworks, fiscal and market 
valuation, education, voluntary systems and others which were beyond the scope 
of the research will always have limitations, however it was found that raising 
wider awareness that humans are part of natural systems not above or in control 
of natural systems, could encourage greater responsibility for societies actions and 
help minimise those which cause environmental harm, waste management being 
no exception.
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Executive Summary
This report presents research progress, in a four-year study, now entering the final 
year. Over the past six months the Research Engineer has tested a process model 
at two case study sites, one in Thames Chase another in Glasgow. Considerable 
progress has been made towards the research aim: ‘improve understanding of the 
process of brownfield regeneration to greenspace and establish how best to 
support those delivering regeneration projects, with a view to improving delivery of 
quality greenspace’. This 36 month report covers the period from October 2011 to 
March 2012.
The project is on schedule and milestones set out for this six month period were 
met. These included the testing of the process model at two case study sites; 
evaluation of the model through a practitioner workshop; a survey questionnaire to 
better understand stakeholder information preferences; submission of two 
conference abstracts, one to an international conference in land regeneration, the 
other for the 2012 Engineering Doctorate Conference, and the Environmental 
Economics module. The activities undertaken during the last six months 
demonstrate continued progress, notably in testing and evaluation of the model, 
whilst gaining a better understanding of the process and benefits delivered during 
land regeneration to greenspace.
This research project is running on schedule and will continue to develop within 
the scope of the project aims and objectives, as presented in previous six month 
reports. Plans for the next six month period to October 2012 are presented herein. 
These focus around analysis of results, production of the final version of the 
model, outputs such as conference papers, practitioner guidance note, journal 
paper and write up of the research dissertation. One conference paper will 
describe social and environmental benefits from land regeneration to greenspace. 
Another conference paper will describe research to understand stakeholder 
support preferences. The journal paper will describe project management 
considerations for brownfield regeneration to greenspace. An outline of the 
dissertation has been proposed and a schedule for chapters timetabled.
1 Introduction
This section introduces this progress report, reiterating the overall aims and 
objectives of the research. The content of this report is also introduced.
This project progress report is an accumulation of thirty-six months work, 
undertaken by the Research Engineer (RE) for the purpose of fulfilling the 
Engineering Research Doctorate (EngD) building on five previous progress 
reports. The aims and objectives stated in the 24 month report (Page 8) were 
refined. The project will deliver two linked workstreams (WS) and in doing so will:
■ Develop a detailed understanding of the regeneration process as it is 
undertaken now and develop a process model (WS1).
■ Refine the process model in collaboration with practitioners and develop a 
support tool which meets their needs (WS2).
■ Assess benefits during regeneration to greenspace and opportunities to 
improve social and environmental benefits delivered (WS2).
This report presents EngD Research project progress, including testing and 
evaluation of the model at case study sites, development of the support tool and 
work to understand benefits delivered. The major outputs of the past six months 
are presented before moving on to present detail concerning academic progress 
and project management considerations.
Research findings such as opportunities for social and environmental gain and 
stakeholder support preferences in brownfield regeneration to greenspace are 
presented in the appendices as conference abstracts. The appendices 
accompanying this project help to demonstrate ongoing progress.
Figure 1. Flow Diagram of the constituent workstreams to the EngD project.
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1.1 Project Aims and Objectives
The project aims and objectives as stated in the addendum to the 24 month report 
are presented in Box 1. The project aims to deliver a brownfield regeneration to 
greenspace process model (BG PM ) to improve understanding of the process and 
establish how best to support those delivering regeneration projects, with a view to 
improving delivery of quality greenspace.
Box 1. Research Objectives
1. Investigate how stages that occur during the process impact the project
and how regard to component tasks might be improved during pre-project 
planning.
2. Understand what resources and guidance practitioners currently draw on (if 
any) when undertaking land regeneration to greenspace.
3. Identify pros and cons of current practitioner support mechanisms and what 
type of future support would be of most benefit.
4. Develop a land regeneration to greenspace process model.
5. Apply the model to a case study site to examine its strengths and weaknesses 
in filling gaps in understanding and helping to deliver a project to regenerate a site 
to greenspace.
6. Investigate what opportunities there might be to involve stakeholders earlier 
than in current approaches, to improve site objectives and stakeholder 
engagement.
7. Write guidance for practitioners to optimise social and environmental benefits 
delivered throughout the regeneration of future sites.
2 EngD Research Progress
This section presents progress with the research, specifically with regards to the 
development of the process model, development of the support tool and 
understanding benefits delivered through regeneration to greenspace.
2.1 Methodology
The project has adopted a mixed method approach. The methodology which was 
presented in previous reports continues to form the umbrella for the three smaller 
studies;
■ Test the draft BGPM (version 3);
■ Develop the support tool;
■ Map out social and environmental benefits delivered.
The methodology for each of these studies has been refined in the last six months. 
The methods employed during the last six month period were predominantly semi­
structured interviews with practitioners, case study research, a workshop and web- 
based survey. Practitioners with experience of regenerating multiple sites were 
observed to inform understanding of the process and to test the draft process 
model (BGPM v3). A series of semi-structured interviews with key informants 
provided another source of data. All data collected to date has been documented 
and digitally recorded interview material has been transcribed. NVivo Software has 
been used to code transcription data and will be used during data analysis.
6
Data collected during the testing of the model was subject to preliminary analysis, 
ahead of the practitioner workshop. The results were used to inform exercises; 
develop both the workshop schedule and the pre-workshop questionnaire and 
hence, evaluate the model (2.2).
2.2 Testing and Evaluation of the Model
During the past six months activities have been undertaken to test the BGPM (v3) 
at case study sites, which culminated with an evaluation workshop. These 
activities are detailed below.
■ Testing the BGPM (V3) at case study sites by interviewing practitioners
Practitioners were interviewed every four to six weeks for a six month ‘testing 
period’, to track project planning at two case study sites. The practitioners were 
project managers for the sites, one site situated in the Scottish Lowlands, the 
other in Thames Chase. Another practitioner with experience in land
regeneration to greenspace also reviewed the BGPM and made comments
based on his retrospective experience of planning regeneration to greenspace.
■ Evaluation of the BGPM (V3) via workshop
Practitioners who participated in the review of the BGPM (V3) attended an 
evaluation workshop at Alice Holt on 22 February. The one-day workshop 
consisted of four exercises, described in the workshop schedule (Appendix 4 
Workshop Schedule). A pre-workshop questionnaire was circulated to gauge 
the range of opinions and focus activities on the day (Appendix 5). The 
workshop aimed both to generate additional insights into use of the BGPM and 
to provide opportunities for feedback and mutual learning (in accordance with 
action research orientation). The workshop was a success in terms of the data 
generated; insight into the BGPM and as action research. Participants gave 
positive feedback.
■ Code and analyse data
All data was coded using NVivo. Ongoing analysis was used to develop
additional interview questions during the testing period. Questions in the pre- 
workshop questionnaire were developed through a preliminary ‘bottom-up’ 
analysis of all interview data and some key project documents (this analysis
and the results of the pre-workshop questionnaire informed the workshop 
exercises and schedule). Coding of the workshop data is ongoing.
2.3 Development of the Support Tool
During the past six months activities have been undertaken to develop the support 
tool. These activities are detailed below.
■ Identify the pros and cons of existing practitioner support
Options of how to identify practitioner preferences was developed (Gilbert, 
2008) and a survey questionnaire selected because it could reach a wide 
target audience, you can filter results and it could be used through Forest 
Enterprise membership (free). A survey questionnaire was developed identify 
existing practitioner support and understand practitioner preferences (Appendix 
3). A request to participate in the survey was circulated through existing 
contact networks and through an article in the Contaminated Land Network 
(CIWEM) E-newsletter (Appendix 2).
■ Analyse Survey Data
Unfortunately the response rate was low (13 out of 500), however the data still 
provided some useful information. The results have been downloaded from 
Surveymonkey to MS Excel. Analysis to assess the pros and cons of support is 
ongoing. Results will help understand stakeholder support preferences and be 
written into a conference paper.
2.4 Understand Benefits
During the past six months activities have been undertaken to understand social 
and environmental benefits delivered during the regeneration of brownfield to 
greenspace. These activities are detailed below.
■ A review of literature to identify when social and environmental benefits 
occur during regeneration. Literature highlighted which benefits are 
delivered during regeneration and which are delivered on project 
completion.
■ Interview practitioners to understand their view of social and environmental 
benefits during the process of land regeneration to greenspace and 
compare this to the activities required to deliver regeneration objectives.
The review and interview data will be written into a conference paper: ‘Brownfield 
Regeneration to Greenspace: Opportunities for Social and Environmental Gain’ (in 
progress). An abstract for this paper has been written (Appendix 1).
2.5 Ongoing Work
A number of activities were planned for the period between October 2011 and 
March 2012; these were presented in the 30 month report and are presented in 
Table 1 for completeness. These activities have been delivered, with any variance 
noted in Section 3.
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3 Project Outputs
This section presents the major project outputs delivered this period and those
scheduled for the next six months.
3.1 Major Outputs
Two major outputs were delivered this period, for workstream two:
■ An abstract was submitted to the 15^  ^ European Forum on Urban
Forestry Conference in Leipzig, Germany. Title: Brownfield
Regeneration to Greenspace: Opportunities for Social and
Environmental Gain. (Appendix 1) (WS2 ci).
■ An abstract was submitted to the EngD 2012 Conference at University 
of Surrey. Title: Stakeholder Preferences in Brownfield Regeneration to 
Greenspace. (Appendix 6) (WS2 bi).
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3.2 Scheduled Outputs
The outputs and deliverables scheduled for the next six months (5.3) are 
within WS2 (Develop process model and support tool to improve social and 
environmental benefits) and are presented below.
■ A revised process model (a ii) (version 4, final version). Based on the 
findings of testing the BGPM (v3) (a I ) .
■ A draft practitioner support guidance document (to support use of the 
model (b ii)).
■ Conference paper ‘Stakeholder Preferences in Brownfield 
Regeneration to Greenspace’.
■ Conference paper ‘Brownfield Regeneration to Greenspace: Delivery of 
Project Objectives for Social and Environmental Gain’, (ci).
■ First draft journal paper, proposed title: ‘Project management 
considerations and supporting practitioners’. Insights generated from 
testing and evaluating the model.
■ Draft dissertation chapters.
12
4 Academic Modules and Courses
This section describes progress made in pursuit of academic requirements for 
the EngD and additional courses undertaken during the period October 2011 
to March 2012. The Environmental Economics module was completed 
successfully. Training to use NVivo 9 software was undertaken to build skills 
required to code and analyse transcription data. The ‘Introduction to 
Contaminated Land’ training workshops, run by Land Quality Management 
(LQM) at Nottingham University were completed through attendance at the 
fifth and final one-day module ‘Reviewing third party reports’. A summary of 
modules and courses completed is included below (Table 2).
The majority of modules are now completed and two remain in the ten months 
to the end of the programme. The academic schedule for the next six month 
period will include the 2012 EngD Conference and (possibly) a module:
■ EngD Conference from 26-27^  ^June 2012 (Appendix 6) 
o Conference Paper due 21^ May 2012
Risk Management (to be confirmed) 2012
o Modular Assignment due six weeks after the module
13
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5 Project Management
This section describes management of the research and portfolio during the 
last six months and arrangements for the next six month period, including 
project plans and any significant changes since the last report.
5.1 Project Management this period
The portfolio has been updated with records of agendas and minutes of 
meetings and there have been no significant changes to the project or 
industrial host during this six month period. The submission date remains 
February 2013. There has been discussion regarding submission via 
dissertation rather than portfolio. It was agreed that submission via 
dissertation would be a preferable approach. An outline of the dissertation 
chapters has been agreed by the supervisory group.
5.2 Project Management during the next six months
15
5.2.1 Gantt Chart
LEAVE BLANK
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ID iTask Name Start Finish Duration
arch 2009
|VtmiTlFSfeMTiAniF6|sMTl^F^^
2 Land Regneration fo r greenspace establishm ent: balancing eng Mon 16/02/09 Thu 14/02/13 1045 days
3 EngD Work Streams 1-2 Mon 18/04/11 Mon 18/04/11 0 days
4 Work stream one: Develop a detailed understanding of the regeneratitVlon 18/04/11 n 18/04/11 1 day?
5 a) Validate Process Model Thu 28/04/11 Wed 16/11/11 145 days?
6 v " ' i. Complete peer review of the existing process model to confirm the mechanistic elements. Thu 28/04/11 Fri 27/05/11 22 days
13 v"' ii. Identify links between tasks, understand task purpose and stakeholders involved with eaci Mon 30/05/11 Mon 06/06/11 6 days
16 V " iii. Refine the process model Tue 07/06/11 Thu 30/06/11 18 days
22
^ 6
v " other Fri 01/07/11 Fri 23/09/11 61 days
J y  —
m Histories (Urban Forestry Urban Greening) Paper: Revisions Mon 07/11/11 Wed 16/11/11 6 days?
28 Work stream two: Develop process model, support tool and improve : Thu 03/03/11 u 03/03/11 1 day?
29 a) Test and Revise Process Model Thu 03/03/11 Tue 17/04/12 294 days
30 i. Test the model at new site (s) (BGPM v3) Thu 03/03/11 Thu 08/03/12 266 days
31 Apply model in collaboration with case study sites Wed 27/07/11 Thu 28/07/11 2 days
32 V - Review model by interviewing practitioners Fri 29/07/11 Thu 16/02/12 36 days
33 v" Learn how to use Nvivo / CADQUAS Training course Wed 25/01/12 Thu 26/01/12 2 days
34 v" Process, code and analyse interview data Fri 17/02/12 Mon 27/02/12 7 days
35 v"' Workshop Preparation Thu 03/03/11 Wed 09/03/11 5 days
36 V Evaluate model (workshop) Mon 20/02/12 Mon 20/02/12 1 day
37 Code and analyse workshop data (and outstanding interview data) Tue 21/02/12 Mon 05/03/12 10 days
38 Summarise findings Tue 06/03/12 Thu 08/03/12 3 days
39 ii. Revise the process model Fri 09/03/12 Tue 17/04/12 28 days
40 Review lessons learnt from testing model (2ai) (practical reccomendations e.g. format, function) Fri 09/03/12 Mon 12/03/12 2 days
41 Identify areas for improvement and use findings to direct the development of practitioner support Tue 13/03/12 Fri 16/03/12 4 days
42 Use MS project to refine the practitioner support tool (produce v4) Mon 19/03/12 Fri 23/03/12 5 days
43 Write up findings in brief to feed into b)ii FC guidance (practice note) for practitioners. Mon 26/03/12 Fri 13/04/12 15 days
44 Contingency Mon 16/04/12 Tue 17/04/12 2 days
45 b) Develop Support Tool Sat 07/01/12 Thu 23/08/12 165 days
46 i. Identify pros and cons of existing practitioner support, how they are used, when and where Sat 07/01/12 Mon 21/05/12 96 days
47 v^' Write and Submit Short term Study Plan:FR 12001 - Practitioner Support Tool Sat 07/01/12 Mon 09/01/12 1 day
48 V" Develop Questionnaire, Article and Cover Letter Thu 26/01/12 Fri 27/01/12 2 days
49 V' Question stakeholders to identify how best support practitioners (stakeholder questionnaire) (STt Thu 26/01/12 Thu 08/03/12 4 days
50 V Analyse Questionnaire Data Fri 09/03/12 Mon 12/03/12 2 days
51 ■v' Assess pros and cons of guidance and tools and short list options. Tue 13/03/12 Thu 15/03/12 3 days
52 Summarise findings of research into practitioner support. Fri 16/03/12 Thu 22/03/12 5 days
53 Write up as paper for the EngD 2012 Conference Fri 23/03/12 Thu 29/03/12 5 days
54 Submit EngD Conference Paper: Practitioner Support Preferences Mon 21/05/12 Mon 21/05/12 0 days
55 ii. Write Guidance Document to support use of BGPM Wed 18/04/12 Fri 27/07/12 73 days
56 Write internal FC guidance document to support practitioners using BGPM Wed 18/04/12 Mon 14/05/12 20 days
57 Submit Draft for Peer Review Tue 15/05/12 Tue 12/06/12 5 days
58 Changes to draft Wed 13/06/12 Thu 14/06/12 2 days
59 Editorial Changes Fri 15/06/12 Tue 19/06/12 3 days
50 a Submit for publication Fri 27/07/12 Fri 27/07/12 0 days
51 iii. Write up development Wed 20/06/12 Thu 23/08/12 47 days
52 Summarise findings from WS2 b 1 and ii. Draft paper: Project management considerations and s Wed 20/06/12 Tue 10/07/12 15 days
53 Write up as journal paper 1: Key Project Management Considerations and Supporting Prai Wed 11/07/12 Thu 16/08/12 27 days
54 Submit Draft for Peer Review Wed 11/07/12 Mon 06/08/12 4 days
55 Changes to draft Tue 07/08/12 Mon 13/08/12 5 days
56 Submit to Journal Mon 13/08/12 Mon 13/08/12 0 days
)7 Editorial Changes Tue 14/08/12 Thu 16/08/12 3 days
18 Contingency Fri 17/08/12 Thu 23/08/12 5 days
19 c) Understand Benefits Mon 01/08/11 Thu 09/08/12 270 days
'0 i) Identify the social and environmental benefits delivered during regeneration to greenspace Mon 01/08/11 Thu 15/03/12 164 days
'1 V ' Review literature to identify what social and environmental benefits occur during regeneration am Mon 01/08/11 Thu 29/09/11 10 days
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ID
lô
Task Name Start Finish Duration
72 V'' Interview practitioners to understand how they view social and environmental benefits during the Wed 22/02/12 Wed 22/02/12 1 day
73 v " Submit Conference Abstract Thu 23/02/12 Thu 23/02/12 1 day
7 4  “ V ' Summarise Findings : Opportunities to improve social and environmental benefits during regenet Fri 24/02/12 Thu 01/03/12 5 days
75 Write as Conference Paper for Leipzig 2012: 'Land regeneration to Greenspace: Optimising soci Fri 02/03/12 Thu 15/03/12 10 days
76 11) Produce tool of brownfield regneration to greenspace process Mon 21/05/12 Fri 01/06/12 10 days
77 Produce a revised model (v5) for the tool - to include opportunities for optimising benefits of rege Mon 21/05/12 Fri 01/06/12 10 days
78 III) Write up findings Fri 03/02/12 Thu 09/08/12 136 days
79 Dissertation Fri 03/02/12 Thu 12/07/12 116 days
80 V Draft and agree dissertation chapter headings Fri 03/02/12 Fri 03/02/12 1 day
81 Write the first chapter of the dissertation and circulate for comments Mon 16/04/12 Fri 04/05/12 15 days
82 Refine dissertation write up timetable and continue to write the remaining chapters Mon 07/05/12 Thu 12/07/12 50 days
83 Contingency Fri 13/07/12 Thu 09/08/12 20 days
84
W Academic Requirements and administration Thu 03/03/11u 03/03/11 0 days
86 v" Mid Point Viva Fri 04/02/11 Wed 25/05/11 79 days
90 V Completed Modules Mon 01/11/10 Tue 13/12/11 292 days
91 V'' Corporate Social and Environmental Responsibility (CSER) and Coursework Mon 01/11/10 Thu 11/11/1C 9 days
92 Writing for Publication (Ruth Thornton) Tue 25/01/11 Tue 25/01/11 1 day
93 v"' Life Cycle Approaches (LCA) and Coursework Mon 17/01/11 Thu 27/01/11 9 days
94 v" Environmetal Auditing and Man Systems and Coursework Thu 31/03/11 Tue 12/04/11 9 days
95 V' Environmental Law Module and Coursework Tue 05/04/11 Fri 15/04/11 9 days
96 V" Writing for Academia and Papers (Ruth Thornton) Fri 07/10/11 Fri 07/10/11 1 day
97 Environmental Economics Module and Coursework Thu 01/12/11 Tue 13/12/11 9 days
98 Other Modules Thu 01/11/12 Thu 13/12/12 31 days
99 m Risk Management Module and Coursework Mon 03/12/12 Thu 13/12/12 9 days
100 Communications Management Module and Coursework Thu 01/11/12 Mon 12/11/12 8 days
101 Other Administration Tue 21/06/11 Fri 28/09/12 334 days
102 V'" EngD Conference 2011 Tue 21/06/11 Wed 22/06/11 2 days
103 EngD Conference 2012 Tue 26/06/12 Wed 27/06/12 2 days
104 Portfolio Mon 30/01/12 Mon 30/01/12 1 day
105 v '^ Write 36 Month Project Report Wed 28/03/12 Mon 02/04/12 4 days
106 v"' Submit 36 Month Project Report Mon 02/04/12 Mon 02/04/12 0 days
107 S3 Write 42 Month Project Report Mon 27/08/12 Wed 29/08/12 3 days
108
109
T io  ■
m Submit 42 Month Project Report Fri 28/09/12 Fri 28/09/12 0 days
Non EngD Work Thu 03/03/11d 02/01/13 481 days
111 v" Support MSc Student (2011) Wed 31/08/11 Mon 05/09/11 4 days
112 a Forest Research Work (LRUG) Thu 01/11/12 Thu 08/11/12 6 days
113 s. Support MSc Students 2012 Fri 09/11/12 Tue 13/11/12 3 days
114 v"' Holiday 2011 Wed 21/12/11 Thu 29/12/11 7 days
115 V Christmas Break 2012 Mon 24/12/12 Wed 02/01/13 8 days
116 Other Holiday 2012 Mon 27/08/12 Tue 18/09/12 17 days
117 Other Conferences Thu 03/03/11 Mon 07/03/11 3 days
118 a Conference Leipzig -15th Conference of European Forum on Urban Forestry Wed 09/05/12 Sat 12/05/12 4 days
119 a Earliest submission: November 2012 Mon 05/11/12 Mon 05/11/12 0 days
120 aFinal Project Completion Date Fri 15/02/13 Fri 15/02/13 0 days
j a y  2009.
’roject; GANTT FOR 24 Month Repor 
)ate: Mon 29/07/13
Task
Split
Milestone
Summary
♦
Project Summary 
External Tasks 
External Milestone 
Inactive Task
^  Inactive Milestone 
ü  Inactive Summary 
Manual Task 
Duration-only
... ------- V/
D
Manual Summary Rollup mm 
Manual Summary ^
Start-only C
Finish-only □
mm Progress 
^  Deadline
Page 2
5.2.2 Project Plan
Work stream R e s e a rc h  A p p ro a c h  a n d  O u tp u ts Progress /  Due
WS1 Develop a detailed understanding of the regeneration process
a)
Validate
Process
Model
i. Complete peer 
review of draft 
process model to 
confirm the 
mechanistic 
elements.
^  List missing tasks and where they might sit within the various 
stages of the land regeneration process.
^  Identify trends, and commonaiity in missing tasks and order of 
process through peer review to reveal opportunities for 
improving process, 
v' Conference Paper: Capturing expertise to improve the 
process o f land regeneration to greenspace. Surrey 
University 2011 EngD conference.
^  Identify those tasks outside the current regeneration process 
and those that are preferable pre-project.
Completed 
July 2011 
Completed 
December 2010
Completed 
May 2011
Completed 
May 2011
ii. Identify links 
between tasks, 
understand task 
purpose and 
stakeholders 
involved.
v' Review literature and interview data for dependencies between 
tasks and purpose of each task.
Create a table that lists the purpose, potential links between 
tasks, implications of missing a task out and stakeholders 
involved with each task. Transfer to MS Project.
Completed 
February 2011
Completed 
June 2011
iii. Refine the 
process model
Insert ‘missing tasks’ in existing stages, 
v' Confirm or reject a task based on expert opinion, 
v' Summahse implications of each task on the process. 
Use MS project to refine the process model.
Completed 
Completed 
Completed 
June 2011
WS2 Develop process model, support tool and improve social and environmental benefits
a) Test
and
Revise
Process
Model
i. Test the process 
model at new site 
(s).
^  Apply model in collaboration with case studies.
• Review model by interviewing practitioners (6 month testing 
period)
• Evaluate model (Practitioner Workshop 22.2.2012)
• Code and Analyse Data
• Summarise findings
Completed July 2011 
Completed Feb 2012
Completed 22 Feb 2012 
Ongoing
Deadline 15 April 2012
ii. Revise the 
process model.
• Review lessons learnt from testing model (2ai)
• Identify areas for improvement and use findings to direct the 
development of practitioner support toot.
• Use MS project to refine the process model (produce v.4)
• Whte up findings (in brief) to feed into Practice note b)ii
Completed 15 March 12
21 March 2012 
28 March 2012
Deadline 20 April 2012
b)
Develop
Support
Tool
i. Identify pros and 
cons of existing 
practitioner 
support, how they 
are used, when and 
where\
• Question stakeholders to identify how best to support 
practitioners delivering brownfield regeneration to greenspace 
projects. (STAKEHOLDER Q ’AIRE STS2: FR12001)
• Analyse Questionnaire Data
• Assess pros and cons of techniques and short list options.
• Summarise findings of research into practitioner support.
• Write up for EngD Conference 2012:_Stakeholder Support 
Preferences in brownfield regeneration to greenspace.
STS Approved Jan 2012 
Q ’e Circulated 27  Feb 12 
Closed 16 March 2012 
16 April 2012
Whte summary March 12 
Submit Abstract 2"^ Apnl 
Submit paper 21 May 
2012.
Present June 2012.
ii. Write guidance 
document to 
support use of 
model.
• Write up practitioner practice note to support use of BGPM
• Draft and submit for (PR) peer review.
• Make changes to draft and submit for Publication
• Publish Practice Note for Practitioners
Content outlined 24.1.12 
15 June 2012 
July 2012
Before 27 August 2012
iii. Write up 
development
• Summarise findings (WS2 bi and ii.) and draft paper
• Changes to draft
• Journal Paper: Project management considerations and  
supporting practitioners. (Insights generated from testing 
and evaluating the model) or ‘Land regeneration to 
Greenspace: Development o f the process Tool’ (proposed 
titles) (Insights generated from whole EngD  -  all data)
•  Submit for publication
18 July 2012 
21 August 2012
31 August 2012
 ^ Support may include guidance, databases, web-based tools, M S project, workshops and 
training days.
17
c)
Understa
nd
Benefits
i) Identify social 
and environmental 
benefits delivered 
during the 
regeneration of bf 
sites to 
greenspace.
• Review literature to identify social and environmental benefits 
which occur during regeneration.
• Interview Practitioners to understand their view o f social and 
environmental benefits during the process o f regeneration to 
greenspace.
• Draft and Submit Conference Abstract
• Summarise Findings: Conference Paper for Leipzig 2012: 
Opportunities to improve social and environmental 
benefits during the process o f regeneration to 
greenspace.
Completed Feb 2012 
Completed 22 Feb 2012
Submit abstract 23 Feb 12
Whte paper by April 2012 
Conference 3-5^^ July 
2012.
ii) Produce Tool of 
brownfield 
regeneration to 
greenspace 
process.
• Produce Revised Model (V.4) fo r the tool -  to include 
opportunities fo r optimising benefits o f regeneration.
1 June 2012
iii) Write 
dissertation
• Write dissertation 30 November 2012
KEY
y Task Completed
Task Scheduled#
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BROWNFIELD REGENERATION TO GREENSPACE: 
OPPORTUNITIES FOR SOCIAL AND ENVIRONMENTAL GAIN
Gail Atkinson^* ,^ Kieron Doick\ Kate Burnlngham^ and Chris France^
 ^ Forest Research, Centre for Forestry and Climate Change,
Farnham, Surrey, GU10 4LH, UK.
 ^Centre for Environmental Strategy, University o f Surrey, Guildford, Surrey, UK.
^Corresponding author; Gail.Atkinson@ forestrv.asi.qov.uk
Abstract
Brownfield and derelict land regeneration is an important government objective across 
Europe and north America. Since the post-industrial period, regeneration to greenspace in 
particular, has been used to help reverse social and environmental decline. Today there is 
an awareness of the benefits of creating greenspace evident in literature and case study 
examples. Typical environmental benefits include air quality improvement, increased flood 
retention capacity, temperature regulation and habitat for wildlife. Social benefits include 
building communities, encouraging local engagement and providing space for natural play 
and recreation through green infrastructure provision.
Regeneration project objectives are set to maximise benefits o f green space creation 
using fit-for-purpose principles for any specific location. These objectives are critical to 
lever funding and political support required to pump-prime activity. However, during the 
planning phase, the opportunities to heighten benefits delivered through the process of 
regeneration can be overlooked. This research identified that there was a disconnect 
between practices required to meet the defined objectives for a specific site, and the land 
regeneration activity. This was often due to gaps in the project plans; missing tasks which 
are important to realise social and environmental improvement. Emphasis was often 
found to be on site delivery and project outcomes, with a benign assumption that benefits 
will naturally arise as a result of project completion. Although there are examples of 
practices to optimise benefits during regeneration, a lack of consistency indicated that 
there was scope for improvement.
A process model was developed in a bid to address this issue and support practitioners 
with formulating project delivery planning of regeneration projects. The model maps the 
social and environmental objectives for a site against specific and targeted project delivery 
stages. The model was tested and refined through collection of qualitative data generated 
through 12 semi-structured interviews with practitioners. Interviews were conducted with 
practitioners at regular intervals over the initial six month period of planning for three new 
urban greenspaces, on brownfield sites.
This paper presents a model of the whole project, which includes a list o f practical 
considerations to deliver social and environmental benefits during regeneration. It is 
proposed that the model could improve the project delivery planning process to optimise 
social and environmental benefits delivered during and after regeneration. By doing so it 
could raise the overall quality o f new greenspace and prove invaluable to practioners, 
landscape architects, operational staff, funders and policy makers.
Key words: social, environmental, remediation, reclamation, restoration, urban planning
A ppend ix  2 C ontam ina ted  Land N etw ork A rtic le
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C L N  P R A C T IT IO N E R S  A S K E D  T O  
H E L P  IM P R O V E  B R O W N F IE L D  
R E G E N E R A T IO N  T O  
G R E E N S P A C E
Greenspace is important to quality of place and to the quality of life of those who live near it. When 
experts look to create new areas of greenspace, brownfield sites in built-up areas are often selected, 
due to their history and strategic location. The regeneration of a brownfieid to greenspace as a public 
resource can deliver heaith, recreation, environmental and economic benefits U J. However, the 
process of creating greenspace varies between projects with varying degrees of success in terms of
end quaiity £21 and opportunities for locai people to use the space.
A collaborative project between Forest Research and the University of Surrey has been looking to 
tackle the issues associated with the process of brownfield regeneration to greenspace. The research 
has used case studies and qualitative data to identify and map out the main stages in the process £3]. 
A model of the brownfield to greenspace regeneration process has been produced, with the aim of 
increasing the efficiency of brownfield greening and the sustainability of new greenspace. The model 
should assist practitioners new to brownfieid greening as weil as promote best practice in 
organisations alive in regeneration.
The next stage in the project will investigate what types of information practitioners prefer when they 
are using best practice and guidance such as our greening model. To this end, Forest Research is 
keen to hear from CLN members about their involvement in regeneration, the resources they use and 
when they use them. By completing a short online survey, practitioners will not only be given the 
change to win a bottle of Champagne, they will also help direct future resources to better suit their 
needs. CLN members are asked to participate in this valuable research and in doing so, support
efforts to improve the quaiity and usability of the nation's future greenspace.
The survey takes less than 10 minutes to complete. To be entered into the free prize draw to win a 
bottie of Champagne, f i l l  o u t th e  su rve y  by 16**’ M arch 2012:
https://www.survevmonkev.eom/s/brownfieldareensDace. Further information is available from Gail 
Atkinsonaail.atkinson(q)forestrv.asi.aov.ukj.
1
Article by Gail Atkinson, Research Engineer, Forest Research, Land Regeneration and Urban 
Greenspace Research Group, Centre for Forestry and Ciimate Change, Forest Research, Alice Holt 
Lodge, Farnham, Surrey, GUIO 4LH, UK. gail.atkinson@ forestry.gsl.gov.uk
ni MOFFAT, A. & HUTCHINGS, T. (2007) Greening Brownfield Land. IN DIXON, T., RACO, M.,
CATNEY, P., AND LERNER., D. (Ed.) Sustainable Brownfield Regeneration: Liveable Places from 
Problem Spaces. Wiiey-Blackwell.
£21 SELLERS, G., HUTCHINGS, T. R. & MOFFAT, A. J. (2006) Learning from experience: creating 
sustainable urban greenspaces from brownfield sites. IN BREBBIA, C. A. & MANDER, U. E. (Eds.) 
Brown fields III Prevention, Assessment, Rehabilitation and Development of Brownfield Sites. 
Southampton, WIT Press.
£31 ATKINSON, G. & DOICK, K. J. (2010) Brownfield Land Regeneration to Greenspace: Improving the 
Sustainability Credentials of Regeneration Projects through Process Modelling. IN FOX, H. R . & 
MOORE, H. E. (Eds.) Restoration and Recovery: Regenerating land and communities. Dunbeath, 
Scotland, UK, Whittles Publishing.
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Appendix 3 FR Short-Term Study Plan - Practitioner Support Tool
FOREST RESEARCH - CENTRE FOR FORESTRY AND CLIMATE CHANGE
Plan Number: 
Programme Title: 
Project Number: 
Title:
Key Words:
Local Ref No: 
Objectives:
SHORT-TERM STUDY PLAN
FR12001
Practitioner Support Tool
Brownfield regeneration, greenspace, practitioner, support, tool.
To develop the support tool fo r practitioners delivering land regeneration 
to greenspace.
Interview practitioners and experts involved in land regeneration to 
greenspace projects. Identify what resources exist and are favoured to 
inform the development of a practitioner support tool fo r use during the 
process of brownfield regeneration to greenspace.
This research will provide an insight into what tools, research and 
guidance practitioners currently draw on (if any) when undertaking land 
regeneration to greenspace projects. The research will generate a w ider 
understanding of regeneration within and beyond regeneration activity 
undertaken by the Forestry Commission.
Location:
Species:
Products &
Active
Ingredients:
Methods:
Deskwork will be undertaken at Alice Holt, Room B1.
Data for this short-term study will be collected through a practitioner and 
stakeholder questionnaire.
N/A
N/A
• This STS will question practitioners about what resources they 
currently use (if any) to deliver land regeneration to greenspace 
projects.
•  Questionnaires will be used (appendix one). Practitioners will be sent 
a link to the questionnaire via email or notified through an article in a 
trade journal.
•  Participants will be identified through existing contact networks. The 
email will cascade via existing contacts and technical groups.
•  Practitioners with experience (current or historic) in land regeneration 
to greenspace will be asked to participate in the research by 
completing the questionnaire online.
•  Practitioners will be asked about their preferences, frequency of use 
and the pros and cons of various support techniques.
•  Practitioners will be asked if they’d be willing to discuss their answers 
in more detail, to provide the opportunity to obtain qualitative data.
Records & 
Assessments:
Where appropriate interviews will be conducted to explore detail 
about the resources practitioners use and their experience in 
regeneration to greenspace.
The questionnaires will be created using Survey Monkey.
The replies will be collated using Survey Monkey.
Questionnaires should take no more than 15 minutes fo r participants 
to fill out.
Participants details will not be available outside those in FC with a 
password to corporate membership to Survey Monkey. The 
password is currently the responsibility of Josephine Melville Smith.
Data will be downloaded a week after the deadline for completing the 
survey which is 16^ "^  March 2012 (whichever arises first).
Once data has been downloaded from Survey Monkey, it will be 
grouped for analysis. Each participant given a reference code and 
names removed to ensure anonymity of participants in the survey.
Data will be saved under a unique file identification system, prepared 
in advance to ensure names are not reused and accidentally over­
written: see SO PC 127v2.
This short-term study will run not exceed 20 person days and will run 
for a period of no longer than 6 months.
Data or information relating to this research is to be recorded in a 
Research Notebook following SOP0005v3. Electronic capture and filing 
of reference materials used and data obtained from the questionnaire 
will be organised and stored in accordance with SOP0119 and 
SOP0127v2.
Master copies of all records will be retained at the following:
• Electronic copy of materials used during questionnaires, stored at 
Alice Holt, room B1 in AH-PC-15799: Q:\Documents and 
Settings\Gail.Atkinson\My DocumentsXAIice Holt\Specialist\Practitioner 
Questionnaire\WS2bi.
• Hard-copy of materials used during questionnaires, contact lists, kept 
at Alice Holt, room B1, shelved under relevant subject headings, such 
as ‘Questionnaire’.
• Research Notebook (^RNXXXXXb of research information, data and 
notes kept at Alice Holt, room B1, shelved under ‘Research Notebook- 
GA’.
• Electronic copy of reply data stored at Alice Holt, room B1 in AH-PC- 
15799: Q:\Documents and Settings\Gail.Atkinson\My Documents\Alice 
Holt\Specialist\ Practitioner Questionnaire\WS2bi.
• Hard-copy of reply data kept at Alice Holt, room B1, shelved under 
‘Practitioner Questionnaire Data\WS2bi.
Duration and 
Output:
Health and 
Safety:
The duration of the study will be no longer than 6 months. The planned 
outputs include 1) a summary of different techniques used by 
practitioners undertaking brownfield regeneration to greenspace 2) an 
evaluation of practitioner preferences and pros and cons of support 
techniques in the form of a written conference or journal paper.
Refer to all relevant documents or legislation including hazard data 
sheets, COSHH and Risk Assessments. The relevant documentation 
must be available to and signed by staff before work commences.
N/A
List of List all SOPs required for the work.
m ^ e n c e d  # SOP0005 v3 September 2006.Use of a Research Notebook to
record experimental information
• SOP0118 V  1 Writing plans for short-term studies
• SOP0119 (draft) Archiving records, samples, data, and emails on the 
completion of an experiment or another study
• SOP0127v2. The protocol for naming electronic files containing 
assessment data
• SOP0537(2007). Interviewing for social research. AWAITING COPY 
FROM NORMAN DANDY
•  SOP0081The creation and maintenance of plan folders.
D rafted by: Gail Atkinson
Date: 16/01/2012
A pproved : Kieron Doick
Date:
Appendix 1. Practitioner Questionnaire (DRAFT 0.1) 
www.survevm onkev.com /
Username: forestrycommission Password: XXXXXXX 
https://www.survevmonkev.eom/s/brownfieldqreenspace
C over E-m ail
Dear S ir / Madam,
I am an Engineer at Forest Research investigating brownfield regeneration and would appreciate 
your help. I am contacting you because you are a m em ber o f the CIWEM Contam inated Land 
Network or a colleague has suggested that you are interested in brownfield regeneration.
In re tu rn  fo r  ten  m in u te s  o f y o u r tim e  I can o ffe r e n try  in to  a p rize  d ra w  to  w in  a b o tt le  o f  
C ham pagne! This research is important fo r the regeneration sector; it aims to develop 
understanding o f your preferences fo r information and will help im p ro ve  fu tu re  g u id an ce  and 
te ch n ica l s u p p o rt m a te ria l fo r practitioners.
The questionnaire w ill take approximately ten-m inutes to complete, please click here to participate: 
https://www.survevmonkev.eom /s/brownfieldareenspace and complete the online questionnaire 
(username / password).
Also, please help me with this research by forwarding this email to any colleagues working in the 
regeneration sector, so that they may also participate.
For more information or queries about this research, email aa il.atkinson@ forestrv.asi.aov.uk.
Kind regards,
Gail Atkinson
Appendix 2. Contact Networks fo r the Survey -  Not included in 36 month report.
S um m ary o f c o n ta c t l is ts  (fo r 36 m o th  repo rt)
E x is tin g  C on tac ts  -  Fu ll S u rvey
24 peop le , m ix tu re  o f academ ics, FC co n ta c ts , c o n s u lta n ts  and p u b lic  bod ies .
CIWEM C on tam ina ted  Land N e tw o rk  (CLN)
CLN is a newly established virtual global network, operating mainly by email. The steering group 
meet 2-3 time a year in person, there are 13 members. The CLN circulate a quarterly new sletter to 
in excess o f 500 members.
Appendix 4 Workshop Schedule
W ORKSHOP COVERSHEET
Researcher (GA) to complete at the start of meeting
■ P a rtic ipan ts  Names: A,B,C,D
■ P os ition  I R oles: All practitioners with a current involvement in the delivery o f land 
regeneration to greenspace projects on brownfield sites in the Forestry Commission
■ In te rv iew  Reference Code: 22.02.2012/WS
■ W orkshop  leader: Gail Atkinson (GA) (Research Engineer, Land Regeneration
& Urban Greenspace Research Group, FR Alice Holt, Farnham, Surrey. GU10 4LH)
" Date: _ 2 2 /_ 0 2 _ /2012
■ T im e W orkshop  C om m enced:  :  hrs
■ T im e o f C om ple tion :  :_hrs Recording T im e  : 
■ Loca tion  I  C ircum stances: Main conference room at Alice Holt 
Background noise scale 1-10 (1=silent)__
Estimate of number of people in the v ic in ity__
■ Venue Postcode: _GU10 4LH_
■ Does the  responden t w ish  the  in te rv iew  to  be con fiden tia l: Yes / No
■ Does the  responden t w ish  to  rem ain anonym ous: Yes / No
■ K eyw ords: Model te s tin g  I  feedback/ p rocess / regenera tion  /g reenspace
■ Research Plan Num ber: FR11013
Post Interview:
Recording downloaded □  Recording transcribed □  (full/part) Recording analysed □  
GA to remember to note ‘times’ significant statements /key strengths noted □
WORKSHOP GUIDE
A -  Overview of research and thanks for participation 
la . Preliminaries -  (GA)
■ Fire exit / scheduled fire alarms/ location of toilets / time of breaks /  end time
■ Nature of the day. Open discussion and ask questions as we go along 
-  discuss the agenda
1. process of regeneration
2. experience using the model
3. strengths and weaknesses of using the model and, after lunch
4. social and environmental objectives of brownfield regeneration to greenspace. 
Check everyone ok with that and AOB.
GA to say:
The model was designed to improve the planning of regeneration to greenspace 
and support practitioners involved in planning such projects.
/  The aim of the workshop is to evaluate the model and decide what changes are 
needed.
So, the aim of today is to:
1. Think about the process of regeneration to greenspace and share experience.
2. Discuss experience using the model and planning regeneration projects
3. Discuss the strengths and weaknesses of the model and future use options
4. Discuss the social and environmental aspirations of regeneration and where they 
might be incorporated into project planning.
■ Explain - workshop is being recorded using a dictaphone so please avoid speaking at
once should I need to listen to the recording in the future.
■ Confidentiality - Do the respondents wish to remain anonymous?
A- Yes /  No
B- Yes /  No
C- Yes /  No
D- Yes /  No
Ask -  “Shall we agree ‘Chatham  house ru les? ”
1.b. Introductions (GA)
■ Thank participants for being involved, for participating and for completing the pre­
workshop questionnaire.
■ Go round table for introductions.
■ Explain results of pre-workshop questionnaire:
+ Everyone has spent at least half a day looking at or using the model but no 
more than two days,
+ Everyone used the model to:
-Make changes to existing plans or an existing Gantt Chart, and;
-Scrolled through the model as a checklist and to prompt thinking
2. Process of regeneration E xerc ise  1 -  us ing  po s t-it notes (30 mins)
GA
On the wall there is a poster of the process of regeneration to greenspace broken 
into stages and sub-stages.
W e all have post-it notes and pens.
^  GA will point to the poster on the wall and say “you have 10 minutes to identify 
problems that arise during regeneration projects, write them on the post it notes 
with your initials and when they’re done, put the post it notes up on the wall at the 
point in the process the problem or snagging point arises”.
/  GA put her three examples up on poster and explain.
GA to watch post-it’s being put up to spot duplication and note who writes on what colour. 
A / B/ C/ D/ GA - pink
On completion, GA will read out each of the post it notes, ask practitioners to identify if it is 
theirs and explain a bit about it.
GA to  hand over to  A.
3. Experience using the process model. (Exercise 2)______ (50 mins) (finish bv 12.10)
Aim of the Exercise (5) -  Discuss experience of using the model
A to ask practitioners a series of questions whilst GA notes and asks additional questions, 
building on findings from the pre-workshop questionnaire.
1. If you were new to the ‘regeneration project managers’ role, would the model 
have been:-
i. Useable (do you think you would have been able to understand it)
ii. Helpful?
2. How did the model compare to what you were using already?
3.How did the discussions about the model compare to actually using the model? 
(I.e. W hat was more informative, the model or the discussions?)
4. W hat gaps in the process did model help highlight, if any?
(NOTE everyone agreed the model in current format would help them spot gaps in 
the process, this question builds on that information by exploring what gaps)
5. Would you use the model in the future in it’s current format?
(Note A- Everyone said they would use the model in its current form at apart from D 
who was unsure, find out what was it about the current format of the model that 
would prevent use?).
6 (if not covered already) How was the model helpful? (in its entirety or only in 
sections? This q. is to help ‘set-context’ for the model, if it was used/how it was 
used/ by whom when and if it was helpful or not)
NOTE A: this question will leads the way for B to discuss future form at o f the 
model, you could skip this question if much of it is covered already.
Everyone agreed that the structure, detail and task information was useful.
Everyone agreed that the format /  software (MS Project) was not useful.
There was general consensus that (3/4) task dependencies and flexibility were not 
useful components of the model, -(you A, were the only person who only thought 
flexibility and dependencies were useful, the others did not).
7. Has the model changed the forecasts or predictions you make for the time 
required for a task or order of tasks or resource allocation for a project?
A  was unsure if the model helped refine forecasts, the others though the model did 
not.
Additional questions -  if there’s time
1. Is the model more helpful being presented as regeneration should happen in 
theory or as regeneration happens in practice?
2. There was varied opinion as to whether or not the model (in current format) 
would help reduce costs associated with planning -  explore this.
3. How do you estimate the time needed for each task at present?
4. How do you estimate resource needed for each task at present?
4. Strengths and Weaknesses of the model (Exercise 3a) and format options / 
preferences (Exercise 3b). (30 mins)
Exercise 3a - GA to explain that the interviews highlighted strengths and weaknesses in 
the model. Aim of the exercise -  Establish the range of consensus regarding the strengths 
and weaknesses of the model.
GA will refer to two ‘flip charts’ which list strengths /  weaknesses respectively.
Ask participants “Please go to both of the flip charts and place a cross or a tick to indicate 
if you agree or disagree the ‘statement’ is a strength /  weakness in the model”.
GA to add “When you have done this I will mark those for which there is a range of 
opinion. I.e. both ticks and crosses) and we can discuss after the next exercise” .
Exercise 3b -  Format of the model -  options and preferences (30 mins)
Ain of the Exercise (3) -  Establish what the future looks like for the model:
a. Identify what final changes to the current model are required fo r the 
purpose of the EngD and to inform the guidance note.
b. Validate qualitative data through discussion and establish the range of 
opinion.
GA -  Explain that, with regards to the model, the pre-workshop questionnaire revealed 
that:
There was consensus:
Everyone agreed that the structure, detail and task information was useful.
Everyone agreed that the format /  software (MS Project) was not useful.
There was general consensus that (3/4) task dependencies and flexibility were not useful 
components of the model. (Note to self - only A thought flexibility and dependencies were 
useful).
Future use options (e.g. web based tool/written guidance/ CD / training)
B will share his thoughts with the group, before opening out the discussion 
GA to tick off list of changes already mentioned during interviews as discussion 
progresses and pick up on anything not covered.
List of ‘changes’ suggested during interviews (NVivo 16.02.2011)
See Appendix 2
GA - go back to strengths and weaknesses if time before lunch.
<LUNCH > 13:00-14:00
5. Project aspirations and social and environmental objectives of brownfield regeneration
to greenspace.
Aim (4) To identify the impact of the model 
GA to explain
“ I’d like to use the time for the next exercise to thing about how the process model 
influences what we create through our regeneration projects” up on the wall is a list of 
some social and environmental benefits that projects aim to deliver. It would be interesting 
to discuss each one. W hat else could we be doing to add benefit from new greenspace?
Can using the model increase the quality (even sustainability o f the greenspace ultimately 
created? (To understand quality better, we can think of it in terms of the numbers/ type of 
social and environmental benefits it delivered, in entirety and individuality” .
GA will then present practitioners with a list of 6 common social and environmental 
objectives from their brownfield regeneration to greenspace projects and say:
Discuss the social and environmental objectives of brownfield regeneration to greenspace 
projects and weather these will be achieved or not in the future, irrespective of weather or 
not the site is regenerated subsequently.
e.g. Will biodiversity be improved? /  W ill public access to the site be delivered? A fter how 
long.
LIST OF SOCIAL / ENIVORNMENTAL AIMS/ OBJECTIVES
S ocia l Benefits E nvironm enta l Benefits
Remove the site from the contaminated 
land register
Create an important ‘greenspace’ linkage 
between two other sites.
Deliver climate change adaptation benefits. 
E.g. urban cooling for a town or city.
Deliver climate change adaptation benefits. 
E.g. urban cooling for a town or city.
Develop community woodland involving the 
community.
Create community woodland rather than 
agricultural restoration.
Upgrade existing restoration plan from 
agriculture to forestry, and facilitate public 
access and use of the site.
Manage water quality on site.
6. Any Other Business
7. Thank everyone for their time and input.
Spare questions:
1. Did anyone else use the model / look at the model?
2. Do you think the model would be helpful to any of the following people?
Forest Management Director □ □
Landscape Architect □ □
Forester □ □
Recreation Ranger □ □
Civil Engineer □ □
Forest Research (state role) □ □
Partners (outside FC) □ □
Other (please specify)
Appendix (x)2 -  list of changes suggested in Nvivo (first 9 transcriptions only)
Summary of comments re. changes to model
1. Differentiate between tasks focused on public benefit and commercial benefit.
2. Indicate which tasks work on a non-linear basis
3. Show dependency between contaminated land and site assessment.
4. In phase zero- add ‘early concepts’ to indicate early designs are sometimes produce to inform 
discussion with stakeholders.
5. Add reminder that some phase one and phase two surveys are likely to be a legal requirement.
6. Add a reminder that knowledge of existing surveys is useful to inform contaminated land 
investigation.
7. Consider broadening the focus of the model to habitats other than woodland. E.g. wetland
8. Add a reminder in the notes section for site delivery, that method statements for construction 
and vegetation should be agreed in advance.
9. Amalgamate two tasks ‘delivery of hard and soft works’.
10. Consider moving task 104 ‘produce site management plans’ to earlier in the process, so the 
plans can help inform delivery.
11. Explain that tasks such as ‘admin and project management’ run through the whole process as 
overhead tasks and have no dependencies.
12. Put the guidance on the intranet with links between the MS Project ‘notes’ and the web page.
13. Consider whether alternatives to MS Project might be preferable (because it’s not directly 
supported within in the FC).
14. Change the task title ‘site design" (task 66) to ‘forest design planning’.
15. Link ‘site design' (task 66) notes to 0GB 36
16. Insert new ‘stage’ into the process called Specification’ because developing a tight specification 
of works is important to get right and yet it takes time. I.e. turning the design plan into a detailed 
specification.
17. Add a task called ‘legal’s’ to the feasibility stage.
18. Add an explanation to ‘sustainability strategy’ (task 12) to indicate this task is wider than the 
requirements under the UK Forestry Standard. Forest Guidance & Forest Design Plan process.
19. Colour code tasks that are mandatory to avoid having to open the notes to find out.
20. Insert a table at the front of the guidance that indicates which tasks are imperative.
21. Develop a template for site investigation work as presented in IN91 and embed it as part of the 
model.
22. Re-order the tasks to show how sites are delivered in reality.
23. Indicate how long a task might take in terms of long-task (months), medium task (weeks), quick- 
task (days).
24. Reorder or change the way links are presented or / remove links entirely.
25. Change the format from MS Project to an alternative.
26. Don’t put the tasks in sequence, put them in a bubble for each stage and instruct the project 
manager to order the tasks within each bubble as best they can.
27. Remove ‘site identification’ because it’s usually be done by the time the FC get involved.
Appendix 5 Pre Workshop Questionnaire
Follow the link to the survey or view questions in the table below:
Link to the survey:
https://www.survevmonkev.eom/s/PREWORKSHOPfeb2012
Questions:
1 Your Name and Job Title
Your Experience W orking in the Regeneration 
Sector.
W hy did you participate in this research?
Please estimate the total time you have spent 
looking at / using the model to date:
Has looking at the model changed your view  of 
the process of brownfield regeneration to 
greenspace?
How did you use the model? (tick all 
appropriate)
7 Could the model and guidance (in current 
format) help practitioners achieve the 
following?
W ould you recommend the model to another 
practitioner?
W hat was useful and not useful about the 
model?
Name 
Job Title
0-1 Year
1-5 Years 
5-10 Years 
10+Years
Open-Ended Response
1-2 hours
2-4 hours 
4hrs-1 day
1-2 days
2-4 days 
+4 days
Response 
Yes/ No/ Unsure 
Other (please specify)
To make changes to existing plans or an
existing Gantt Chart
As a template to plan a new site
I scrolled through the model as a checklist
and to prompt thinking
I used 'task information' and guidance notes
Other (please specify)
Plan a brownfield regeneration to greenspace 
project - Yes / No / Unsure 
Speed up planning a regeneration project - 
Yes / No / Unsure
Increase the level of detail included in a
project plan - Yes / No / Unsure
Reduce the cost associated with regeneration
planning - Yes / No / Unsure
Envisage the whole process of regeneration,
ahead of delivery - Yes / No / Unsure
Find literature / authorative information - Yes /
No / Unsure
Spot a 'gap' in a project plan or Gantt chart - 
Yes / No / Unsure
Refine the project time/ resource forecast - 
Yes / No / Unsure
Response
Other (please specify)
Structure 
Format / Software 
Detail
Dependencies 
Task information 
Flexibility
10 If you have received training in MS Project, 
when was your training?
11 Please indicate on the scale below how much 
you agree / disagree with the following 
statements:
12 What type of cake do you most prefer?
Open-Ended Response
Practitioners share experience 
Time limitations constrain community 
consultation
Financial limitations constrain community 
consultation
Time constraints constrain engagement 
activity
Social benefits are overestimated in project 
objectives
Environmental benefits are overestimated in 
project objectives
Environmental benefits are underestimated in 
project objectives
Practitioners have enough time to plan - 
Agree Strongly
Practitioners have enough resource to plan 
regeneration projects
Highly detailed work-specification is used to 
help manage contractors 
First Choice - Type of cake 
Second Choice - Type of cake
Appendix 6 Stakeholder Support Preferences in Brownfield regeneration to
greenspace. Abstract submitted for the EngD 2012 Conference at 
University of Surrey.
STAKEHOLDER PREFERENCES IN BROWNFIELD 
REGENERATION TO GREENSPACE
G. Atkinson K. Burningham K. Doick and 0 . France (2)
 ^ Forest Research, Centre for Forestry and Climate Change, Farnham, Surrey, GLI10 4LH, UK. 
 ^Centre fo r Environmental Strategy, University o f Surrey, Guildford, Surrey, UK.
A b s t ra c t
Regeneration of brownfield and derelict land is an important government policy 
objective in the UK and many other European Countries. Regeneration projects 
make an important contribution to health, wellbeing and the environment. When 
practitioners look to create new greenspace, brownfield sites situated in urban 
areas are often selected because of their history and strategic location. Results of 
practitioner interviews identified that the process of brownfield regeneration to 
greenspace differs between projects, often with varying degrees of success in 
terms of end quality and benefits delivered.
To help tackle these issues a collaborative research project between Forest 
Research and the University of Surrey (part-funded by EPSRC) utilised interviews, 
case studies and qualitative data to produce a process model of Brownfield 
Regeneration to Greenspace. Results of the interview based research highlighted 
a disconnect between the type of guidance and tools preferred and used by 
practitioners and the guidance and tools available.
Stakeholders (including practitioners) were also asked to identify what types of tool 
and guidance they draw on; preferences; frequency of use and; the pros and cons 
of support techniques. There was a strong preference for practical tools and 
practitioner guidance documents. This was used to inform and direct the 
development of a guidance document to support the use of the process model. 
The guidance could prove invaluable to practitioners and their project teams in 
delivering more sustainable greenspace on brownfield land.
K eyw ords : p ra c tit io n e r, p re fe rences, regenera tion , s ta keho lde r, u rban  p la n n in g .
Engineering Doctorate in 
S ustainability for  Engineering and Energy S ystems
Land regeneration for greenspace establishment: 
balancing engineering, environmental and social 
considerations
Forty-Two M onth P ro g re ss  R eport
G ail E lizabeth  A tk in so n  
N o v e m b e r  2012
A c a d e m ic  S u p e r v is o r s : Ka te  Bu r n in g h a m  a n d  C h r is  F r a nc e  
In d u s tr ia l  S u p e r v is o r : K iero n  d o ic k
Land regeneration for greenspace establishment: 
balancing engineering, environmental and social
considerations
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E xecutive S um m ary
Over the past three and a half years considerable progress has been made 
towards the original research aim: ‘improve understanding of the process of 
brownfield regeneration to greenspace and establish how best to support those 
delivering these regeneration projects, with a view to improving delivery of quality 
greenspace'. This 42 month report covers the period from March to October 2012, 
it describes progress with the study, now entering the final phase. Overall, the 
project broadly continues to schedule, although there has been a delay due to an 
injury incurred by the Research Engineer.
The highlight of the last six month period was presenting work on logic modelling 
at an International Urban Forestry Conference. After the conference, a paper was 
submitted to Urban Forestry Urban Greening on a similar topic. Other milestones 
include the completion of the data analysis from a practitioner workshop. The 
project continues broadly to schedule, although two milestones set out for this six 
month period have not yet been met. Analysis of data collected to test the model 
and from the practitioner workshop was completed to schedule, two conference 
papers were presented, one at an international conference on urban forestry, 
mentioned above, the other to delegates at the University of Surrey 2012 
Engineering Doctorate Conference. The activities undertaken during the last six 
months demonstrate continued progress, notably in data analysis and evaluation 
of the model alongside write up of the research dissertation.
Plans for the next six month period to February 2012 are presented herein. These 
focus on outputs such as a practice note for practitioners and final write up of the 
dissertation.
1 In troduction
This project progress report is an accumulation of forty-two months work, 
undertaken by the Research Engineer (RE) for the purpose of fulfilling the 
Engineering Research Doctorate (EngD) building on previous progress reports. 
The aims and objectives were stated in the last report. The project has delivered 
two linked workstreams (WS), it has:
■ Generated a detailed understanding of the regeneration process as it is 
undertaken now and developed a process model (WS1).
■ Refined the process model in collaboration with practitioners and developed
a support tool (practice note) to meet their needs (WS2).
■ Assessed the social and environmental benefits delivered during
regeneration to greenspace and identified opportunities to improve them 
(WS2).
This report presents EngD Research project progress during the past six month 
period, including preliminary analysis of the results to test and evaluate the model 
at case study sites; develop the support tool and; understand the benefits 
delivered. The major outputs of this period are presented. There have not been 
any academic modules attended this period although the RE has attended several 
workshops to help strengthn skills needed to write up the dissertation.
Delivery of the Project Aims and Objectives
The main aims of the project have now been met: a brownfield regeneration to 
greenspace process model (BGPM) to improve understanding of the process has 
been produced; the BGPM has been tested and practitioner support need for 
delivering regeneration projects have been identified. Although the BGPM has 
been developed and tested at the case study sites, its limitations means that an 
alternative format was preferred by practitioners. Practitioners preferred written 
guidance notes rather than the BGPM. The planned project outputs have been 
revised to reflect these findings.
2 EngD R esea rch  P ro g re ss
This section presents progress with the research, specifically with regards to 
methodology for data analysis, development of the BGPM, development of the 
support tool in the form of a practice note and understanding the benefits delivered 
through regeneration to greenspace.
2.1 Methodology for Data Analysis
The project has collected data under the umbrella methodology (described in 
previous reports) using mixed methods. There has been an ongoing analysis of 
data using approaches described by Patton (2002), Silver (2008) and Yin (2009). 
All data collected (including data from semi-structured interviews, field 
observations, case study documents and the practitioner workshop) has been 
compiled using a software tool. Data is predominantly managed using the 
computer assisted qualitative data analysis software (CAODAS) tool, NVivo 9. The 
data has been codified and cleaned. The data is being explored to develop new 
insights into brownfield regeneration to greenspace and the use of the BGPM at 
the case study sites. A total of 70 codes and sub-codes were provisionally 
organised into a coding structure in line with Silver (2008). The main codes are 
currently organised as follows:
• Testing the Model
o Strengths 
o Weaknesses 
o Changes to version 3
• The Process of Brownfield Regeneration to Greenspace
o Actors in the Process 
o Stages in the Process
• Time
o Pressures
o Constraints
• Reality versus Theory
• Others e.g. specific case study information; social benefit and; 
environmental benefit.
NVivo software (database) is a useful tool for top-down and bottom-up analysis of 
data. Using NVivo, it has been possible to undertake simple time-series analysis 
on the semi-structured interview data concerning the extent to which practitioners 
used the BGPM during the testing period. After which project documents and 
email correspondence have been added to NVivo and coded.
A preliminary analysis of all the data was undertaken using a framework set 
around the original research propositions. Two main analytical techniques were 
used to analyse all case study data: 1) Iterative explanation techniques; and 2) 
logic modelling (a form of pattern matching) following advice from Yin (2009) (see 
section 2.4).
2.2 Testing and Evaluation of the BGPM: Analysis and Outputs
During the past six months the data analysis has informed two main project 
outputs. The coding nodes ‘social benefit' and ‘environmental benefit' were 
explored to identify what needs to be done to deliver social and environmental 
benefit during land regeneration to greenspace. The data was used to map out a 
logic model to show the steps needed to realise the social and environmental 
objectives of a regeneration project and opportunities for social and environmental 
gain. The logic model is presented in Appendix 1 for completeness.
The coding nodes for ‘testing the model' and the sub-code ‘changes to the model' 
were analysed to inform the pre-workshop questionnaire and workshop exercises 
(described in the last six-month report). Data from the workshop was subsequently 
added to NVivo and coded, following further revision to refine (clean up) data in 
these codes, a node summary was printed off. Provisional analysis of the node 
summary was used to inform the content of the Practice Note (see section 2.3), 
now in draft format. This analysis was also to inform and changes to the final 
version of the BGPM (version 4).
2.3 Development of the Support Tool (Practice Note)
The practitioner support preferences were investigated through a survey (as 
reported in the last six month report) and further explored through the practitioner 
workshop. The findings revealed that practitioners needed immediate support, 
their first preference was a web based tool. However, there was consensus that 
support was needed urgently and that a practice note (akin to the notes 
accompanying the BGPM) would be advantageous to waiting for the development 
of a web based tool. Hence, a FC Publication is planned. A first draft has been 
submitted to the Industrial Supervisor for comment.
2.4 Logic Modelling Social and Environmental Benefits
The last six month report presented work which has been undertaken to 
understand the potential for delivery of social and environmental benefits during 
the regeneration of brownfield to greenspace. This work was taken a step further 
to produce a logic model. The modelling was written into a paper for the EFUF 
conference: BROWNFIELD REGENERATION TO GREENSPACE: DELIVERY
OF PROJECT OBJECTIVES FOR SOCIAL AND ENVIRONMENTAL GAIN.
The conference paper was later refined to produce a journal paper, submitted for 
internal review at Forest Research and subsequently submitted to the journal 
Urban Forestry Urban Greening. The title of the journal paper is: ‘Brownfield 
Regeneration to Greenspace: Delivery of Project Objectives for Social and 
Environmental Gain', presented in Appendix 1.
2.5 Delivered and Ongoing Work
Activities planned for the period between April to October 2012 have been 
delivered (Table 1).
Table 1 Activities undertaken during the last six months
Activity Title Description and relevance Date
Revise
Process
Model
Test and 
Revise 
BGPM 
(V4)
A revised version of the BGPM was produced based on the 
data analysis. The evaluation of the BGPM highlighted MS 
Project is not the preferred output format, however, there is 
sufficient evidence to suggest having a ‘template’ is useful to 
practitioners. BGPM version 3 was revised to produce 
version 4, the completed final version of the BGPM in MS 
project format.
(To deliver WS2 a)ii)
June
2012
Develop 
Support Tool 
(Practice 
Note)
Practice
Note
Write practice note.
(To deliver research WS 2 b) ii)
June
2012
Logic
Modelling:
Conference
Paper and
Journal
Paper
Identify
Social
and
Environm
ental
Benefit
Conference Paper Title: ‘Brownfield Regeneration to 
Greenspace: Delivery of Project Objectives for Social and 
Environmental Gain.
Journal Paper Title: ‘Brownfield Regeneration to Greenspace: 
Delivery of Project Objectives for Social and Environmental 
Gain. (Appendix 1)
(To deliver WS2 c) i).
June
2012
Dissertation Chapters 
1 & 2
The first two chapters of the dissertations have been drafted, 
circulated to supervisors and are undergoing revision.
June-
July/
Ongoing
8
3 Project Outputs
This section presents the major project outputs delivered this period and
those scheduled for the final six months.
3.1 Major Outputs
Three major outputs were delivered this period, for workstream two:
1. A conference paper was presented at the 15^ * European Forum on 
Urban Forestry Conference in Leipzig, Germany. Title: Brownfield 
Regeneration to Greenspace: Opportunities for Social and 
Environmental Gain. (WS2 c)i).
2. A manuscript was submitted to the journal Urban Forestry Urban 
Greening. Title: Brownfield Regeneration to Greenspace: Opportunities 
for Social and Environmental Gain. (Additional Output) (WS2 c)i).
3. A conference paper was presented at the EngD 2012 Conference at 
University of Surrey. Title: Benefit Delivery through Brownfield 
Regeneration to Greenspace. (WS2 c)i).
3.2 Scheduled Outputs
The outputs and deliverables scheduled for the next six months are centred 
around completion of the practice note and dissertation write up. Specifically 
they are:
■ Make changes to the draft practice note and submit for publication / 
publish practice note. (WS 2 b) ii.).
■ Revise Dissertation Chapters 1 & 2.
■ Write remaining Dissertation Chapters and submit for examination.
10
4 Academic Modules and Courses
Additional courses to those on the EngD programme were undertaken during 
the period April 2012 -  October 2012 at the University of Surrey. This 
included intermediate and advanced training to use NVivo 9 software, to build 
skills required to interrogate and analyse multiple types of data. In addition, 
several short thesis writing workshops were completed to support and 
practice dissertation writing and better understand what was expected of the 
dissertation.
In the remaining months to the end of this research project one academic 
module remains to be completed: Communications Management (November 
2 0 1 2 ) .
Table 2 Workshops and Conferences undertaken during the last six 
months
Activity Title Description and relevance Location
Workshops Planning for 
Completion/ 
Completing 
the Thesis
These workshops were about project 
planning techniques. During the workshops 
a revised dissertation plan was composed.
University of 
Surrey
Guildford. 12 & 
19/07/2012
Thesis 
Writing: 
Writing the 
Introduction
The workshop provided back ground to 
various approaches to writing and revising 
the thesis introduction, how to consider the 
needs of the audience and develop a 
personal style.
University of
Surrey.
23/07/2012
Conference EFUF
Conference
European Forum of Urban Forestry. 
Attendance at the 15*^  EFUF Conference in 
the city of Leipzig Germany, this involved 
the presentation of a paper. The latest 
progress in urban greening was discussed. 
The conference was an opportunity to 
network with those in the sector.
Helmholtz
Centre for
Environmental
Research,
Leipzig,
Germany.
8-12 May 2012
2012
EngD
Conference
A paper was presented. The conference 
was useful because it helped to understand 
other projects in the CES portfolio and meet 
students who recently joined the 
programme.
University of 
Surrey, 
Guildford. 
26-27/06/2012
11
5  P r o j e c t  M a n a g e m e n t
This section describes management of the research and portfolio during the 
period April to October 2012 and arrangements for the period to the end of the 
project, including project plans and any significant changes since the last 
report.
5.1 Project Managem ent this period
The portfolio has been updated with records of agendas and minutes of 
supervisor meetings. The only significant change to the project during this six 
month period was the injury sustained by the RE (a broken arm). In light of 
this accident, the RE requested a one month withdrawal from the EngD 
programme (from the 10 September to the 8^  ^October 2012) to allow her arm 
to heal, after which there was a staged return to work. The planned 
submission for the thesis has therefore been moved from February to March 
2013.
5.2 Project Managem ent to the end of the project
12
5 .2 .1  G a n t t  C h a r t
LEAVE BLANK
13
ID ■Task Name Start Finish Duration
a iMav 2012 June 2012 July_2Q1_2 iAuqust 2012SMTi/VT|FjS,SMTiAiT|FiSiSMTtA<TlFiSlSMTWT;FiSlSMTiA^TiF;S!SMTiA(TIFlSlSMT\AiTiFSlSMTiAiTFISiSMTtA/TlF!SlSMTtA;TÏFiSISMTtArriFlsiSMTt^ TjFigSMTiAiTlFisS
22
40
41“
V
Land Regneration for greenspace es 16/02/09 Thu 14/02/13
EngD Work Streams 1-2 18/04/11 Mon 18/04/11
Work stream one: Develop a detailed urn 18/04/11 n 18/04/11
a) Validate Process Model Thu 28/04/11 Wed 16/11/11
i. Complete peer review of the existing process me Thu 28/04/11 Fri 27/05/11
ii. identify links between tasks, understand task pus Mon 30/05/11 Mon 06/06/11
iii. Refine the process model Tue 07/06/11 Thu 30/06/11
Other Fri 01/07/11 Wed 16/11/11
Work stream two: Develop process mo<u 03/03/11u 03/03/11
a) Test and Revise Process Model Thu 03/03/11 Thu 19/04/12
i. Test the model at new site (s) (BGPM v3) Thu 03/03/11 Tue 10/04/12
Apply model in collaboration with case study sites Wed 27/07/11 Thu 28/07/11 
Review model by interviewing practitioners Fri 29/07/11 Thu 16/02/12
Learn how to use Nvivo /  CADQUAS Training cours Wed 25/01/12 Thu 26/01/12
““  Fri 17/02/12 Wed 29/02/12 
Thu 03/03/11 Wed 09/03/11 
Mon 20/02/12 Mon 20/02/12 
Tue 21/02/12 Mon 05/03/12 
Fri 06/04/12 Tue 10/04/12 
Thu 08/03/12 Thu 19/04/12 
Fri 09/03/12 Thu 15/03/12 
Thu 08/03/12 Mon 19/03/12 
Tue 20/03/12 Mon 26/03/12 
Tue 27/03/12 Mon 16/04/12 
Tue 17/04/12 Thu 19/04/12 
Thu 03/03/11 Wed 02/01/13 
Sat 07/01/12 Mon 19/03/12 
Sat 07/01/12 Mon 09/01/12 
Thu 26/01/12 Fri 27/01/12 
Thu 26/01/12 Thu 08/03/12 
Fri 09/03/12 Mon 12/03/12 
Tue 13/03/12 Tue 13/03/12 
Fri 16/03/12 Mon 19/03/12
Process, code and analyse inten/iew data 
Workshop Preparation 
Evaluate model (workshop)
Code and analyse workshop data (and outstanding 
Summarise findings 
ii. Revise the process model
Review lessons learnt from testing model (2ai) (prac 
Identify areas for improvement and use findings to c 
Use MS project to refine the practitioner support too 
Write up findings in brief to feed into b)ii FC guidanc 
Contingency 
b) Develop Support Tool
i. Identify pros and cons of existing practitioner su| 
Write and Submit Short term Study Plan:FR 12001 
Develop Questionnaire, Article and Cover Letter 
Question stakeholders to identify how best support | 
Analyse Questionnaire Data 
Assess pros and cons of guidance and tools and sh
Summarise findings of research into practitioner suf 
ii. Write Guidance Document to support use of BGF Mon 21/05/12 Tue 18/12/12
Write internal FC guidance document to support pre Mon 21/05/12 Fri 15/06/12
Wed 31/10/12 Wed 05/12/12 
Thu 06/12/12 Fri 07/12/12 
Mon 10/12/12 Wed 12/12/12 
Tue 18/12/12 Tue 18/12/12 
Thu 03/03/11 Wed 02/01/13 
Thu 13/12/12 Wed 02/01/13 
Thu 03/03/11 Wed 09/03/11 
Thu 03/03/11 Thu 07/02/13
Submit Draft for Peer Review 
Changes to draft 
Editorial Changes 
Submit for publication 
iii. Write up development
Summarise findings from WS2 b I and ii. Draft 
Contingency 
c) Understand Benefits
i) Identify the social and environmental benefits del Mon 01/08/11 Thu 15/03/12
Review literature to identify what social and environ! Mon 01/08/11 Thu 29/09/11 
Interview practitioners to understand how they view Wed 22/02/12 Wed 22/02/12 
Submit Conference Abstract Thu 23/02/12 Thu 23/02/12
Summarise Findings ; Opportunities to improve soc Fri 24/02/12 Thu 01/03/12 
Write as Conference Paper for Leipzig 2012; ‘Land Fri 02/03/12 Thu 15/03/12
ii) Produce tool of brownfield regneration to greens Thu 03/03/11 Wed 16/03/11 
Produce a revised model (v4) for the tool - to include Thu 03/03/11 Wed 16/03/11
iii) Write up findings Fri 03/02/12 Thu 07/02/13
Dissertation Fri 03/02/12 Thu 10/01/13
1045 days
0 days
1 day?
145 days? 
22 days 
6 days 
18 days 
99 days?
1 day?
296 days 
289 days
2 days 
36 days
2 days 
9 days 
5 days
1 day 
10 days
3 days 
30 days
5 days
2 days 
5 days
15 days
3 days 
481 days
51 days 
1 day 
2 days
4 days 
2 days
1 day 
2 days 
152 days 
20 days 
10 days
2 days
3 days 
0 days
481 days 
15 days
5 days 
507 days 
164 days
10 days 
1 day 
1 day 
5 days 
10 days 
10 days 
10 days 
266 days 
246 days
lect: GANTT FOR 24 Month Repor 
s: Mon 29/07/13
Task
Split
Milestone
Summary
Project Summary 
External Tasks 
External Milestone
Inactive Task
Inactive Milestone 
Inactive Summary 
Manual Task 
Duration-only
Page 1
Manual Summary Rollup sm  
Manual Summary V
Start-only C
Finish-only ]
Progress
W  Deadline
ID Task Name Start Finish Duration
o
73 v"
74 v "
75
76
77
78
79 V
83 V-"
91
92 a
93 V
94 V'"'
95 v ''
96 v "
97 > /'
98
99 V"
100 v ''
101
102
103 v"
104 v "  .
105 v '
106 a
107 { a
108 Iv "
109 1v^'
110 s
111 !a  F
Draft and agree dissertation chapter headings Fri 03/02/12
Contingency Fri 11/01/13
Academic Requirements and administnu 03/03/11
Mid Point Viva Fri 04/02/11
Completed Modules Mon 01/11/10
Other Modules Thu 01/11/12
Communications Management Module and Courseworl Thu 01/11/12 
Other Administration Tue 21/06/11
EngD Conference 2011 Tue 21/06/11
EngD Conference 2012 Tue 26/06/12
Portfolio Thu 03/03/11
Write 36 Month Project Report Wed 28/03/12
Submit 36 Month Project Report Mon 02/04/12
Write 42 Month Project Report Thu 03/03/11
Submit 42 Month Project Report Fri 28/09/12
Non EngD Work u 03/03/111
Support MSc Student (2011) Wed 31/08/11
Forest Research Work (LRUG) Thu 01/11/12
Holiday 2011 Wed 21/12/11
Christmas Break 2012 Mon 24/12/12
All other Holiday 2012 (TOTAL) Mon 27/08/12
Other Conferences Thu 03/03/11
Conference Leipzig -15th European Forum on Urban F Wed 09/05/12 
Earliest submission: November 2012 Mon 05/11/12
inal Project Completion Date Fri 15/02/13
Fri 03/02/12 1 day
Thu 17/05/12 25 days
Thu 10/01/13 140 days
Thu 07/02/13 20 days
u 03/03/11 0 days
Wed 25/05/11 79 days
Tue 13/12/11 292 days
Mon 12/11/12 8 days
Mon 12/11/12 8 days
Wed 27/06/12 268 days
Wed 22/06/11 2 days
Wed 27/06/12 2 days
Thu 01/11/12 437 days
Mon 02/04/12 4 days
Mon 02/04/12 0 days
Wed 09/03/11 5 days
Thu 01/11/12 25 days
d 02/01/13 481 days
Mon 05/09/11 4 days
Thu 08/11/12 6 days
Thu 29/12/11 7 days
Wed 02/01/13 8 days
Fri 14/09/12 15 days
Mon 07/03/11 3 days
Sat 12/05/12 4 days
Mon 05/11/12 0 days
Fri 15/02/13 0 days
 May 2012
s m t w t If IsisMt
June 2012 July 2012 jAugust 2012
^reject: GANTT FOR 24 Month Repor 
Date: Mon 29/07/13
Task
Split
Milestone
Summary
Project Summary 
External Tasks 
External Milestone 
Inactive Task
Inactive Milestone 
Inactive Summary 
Manual Task 
Duration-only
Page 2
O Manual Summary Rollup =  
Manual Summary W
Start-only C
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Progress
Deadline
5 .2 .2  P r o j e c t  P l a n
lA/ork stream Research Approach and Outputs Progress /  
Due
(VS1 Develop a detailed understanding of the regeneration process
0
/alidate
Process
i/lodel
i. Complete peer 
review of draft 
process model to 
confirm the 
mechanistic 
elements.
•/ List missing tasks and where they might sit within the 
various stages of the land regeneration process.
^  Identify trends, and commonality in missing tasks and order 
of process through peer review to reveal opportunities for 
improving process.
Conference Paper: Capturing expertise to Improve the 
process of land regeneration to greenspace. Surrey 
University 2011 EngD conference.
•/ Identify those tasks outside the current regeneration process 
and those that are preferable pre-project.
Completed July 2011
Completed December 
2010
Completed May 2011 
Completed May 2011 
Completed July 2011
ii. Identify links 
between tasks, 
understand task 
purpose and 
stakeholders 
involved.
Review literature and interview data for dependencies 
between tasks and purpose of each task, 
v' Create a table that lists the purpose, potential links between 
tasks, implications of missing a task out and stakeholders 
Involved with each task. Transfer to MS Project.
Completed February 
2011
Completed June 2011
iii. Refine the 
process model
■/ Insert ‘missing tasks’ in existing stages.
/  Confirm or reject a task based on expert opinion.
/  Summarise implications of each task on the process. 
Use MS project to refine the process model.
Completed 
Completed 
Completed 
June 2011
NS2 Develop process model, support tool and improve social and environmental benefits
î) Test 
ind
Revise
Process
viodel
i. Test the process 
model at new site 
(s).
Apply model In collaboration with case studies.
•/ Review model by Interviewing practitioners (6 month testing 
period)
v' Evaluate model (Practitioner Workshop 22.2.2012)
^  Code and Analyse Data 
^  Summarise findings
Completed July 2011 
Completed Feb 2012
Completed Feb 2012
Completed April 2012
ii. Revise the 
process model.
/  Review lessons learnt from testing model (2ai)
V' Identify areas for improvement and use findings to direct the 
development of practitioner support tool.
^  Use MS project to refine the process model (produce v.4) 
Write up findings (in brief) to feed into Practice note b)ii
Completed 15 March 
12
21 March 2012 
28 March 2012
June 2012
))
Develop
Support
fool
i. Identify pros and 
cons of existing 
practitioner 
support, how they 
are used, when and 
whereL
•/ Question stakeholders to Identify how best to support 
practitioners delivering brownfield regeneration to 
greenspace projects. (STAKEHOLDER Q’AIRE STS2: 
FR12001) 
v' Analyse Questionnaire Data
V Assess pros and cons of techniques and short list options.
^ Summarise findings of research into practitioner support.
STS Approved Jan 
2012
Completed Feb12 
Completed March 
2012
Completed April 2012
Completed March 
2012
ii. Write guidance 
document to 
support use of 
model.
Write up practitioner practice note to support use of BGPM
• Draft and submit for (PR) peer review.
• Make changes to draft and submit for Publication
• Publish Practice Note for Practitioners
Completed draft June 
2012
30 October 2012
Before 20 January 
2013
iii. Write up 
development
• Summarise findings (WS2 bi and ii.).
• Draft
7 December 2012 
20 December 2012
Jndersta
id
i) Identify social 
and environmental 
benefits delivered
/  Review literature to identify social and environmental 
benefits which occur during regeneration.
^  Interview Practitioners to understand their view of social and
Completed Feb 2012 
Completed 22 Feb
Support may include guidance, databases, web-based tools, MS project, workshops and 
training days.
14
Benefits during the 
regeneration of bf 
sites to 
greenspace.
environmental benefits during the process of regeneration to 
greenspace.
^  Draft and Submit Conference Abstract 
V Summarise Findings: Conference Paper for Leipzig 2012: 
Opportunities to improve social and environmental benefits 
during the process of regeneration to greenspace. 
v' Produce and submit journal paper: Brownfield Regeneration 
to Greenspace: Delivery of Project Objectives for Social and 
Environmental Gain.
2012
Completed 
Completed April 2012 
Conference 8-11^ 
May 2012.
Submitted 8^  ^ June 
2012.
ii) Produce Tool of 
brownfield 
regeneration to 
greenspace 
process.
^  Produce Revised Model (V.4) for the tool -  to include 
opportunities for optimising benefits of regeneration.
1 June 2012
i/Vrite
dissertati
Dn
• Write dissertation Ongoing
KEY
y Task Completed
# Task Scheduled
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Abstract
In Europe and north America regeneration of brownfield land is an important objective of government policy. 
Regeneration to greenspace in particular, has been used to help reverse social and environmental decline, with typical 
benefits including increased flood retention capacity, temperature regulation, habitat for wildlife, building communities, 
encouraging local engagement and providing space for play and recreation.
Regeneration project objectives are set to maximise the benefits of greenspace creation for a given location; setting the 
right objectives is critical to lever fimding required to pump-prime activity. However, opportunities to heighten benefits 
delivered through the process of regeneration can be overlooked. This research identified that there was a disconnect 
between practices required to meet the defined objectives for a specific site and regeneration activity. This was often 
due to gaps in the project delivery plans: tasks which are important to realise improvement were missing. Emphasis 
was often found to be on site delivery, with a benign assumption that the benefits will arise as a result of project 
completion. Although there are some examples of practices to optimise benefits, a lack of consistency indicates scope 
for improvement.
A logic model was co-produced with practitioners in a bid to address this issue and support project delivery planning. 
The model maps the social and environmental objectives for a site against specific project delivery stages. The model 
was refined through a workshop exercise involving discussion with practitioners who were planning new urban 
greenspaces on brownfield land.
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This paper presents the logic model to demonstrate what needs to be considered to improve the project delivery 
planning process, signposting the steps required to translate project objectives into outcomes, to optimise social and 
environmental benefits delivered during and after regeneration. The model could support those involved in project 
delivery planning and help raise the overall quality of new greenspace.
Key words: Environmental; Greenspace; Planning; Reclamation; Remediation; Social
1 .  I n t r o d u c t i o n
Around 36,000 ha of derelict land in the UK have been ear-marked as suitable for open space enduse (HCA, 2010). The 
regeneration of these sites could make a significant contribution to government targets to create greenspace and, in 
doing so, deliver multiple benefits. These sites have the potential to become important places for communities and 
habitats for wildlife (CLG, 2006) if  included in a regeneration programme. Such programmes are often led primarily by 
public bodies. As such, intervention is required to accelerate regeneration and address the risk of historical 
contamination exposure. The government define regeneration as “a set o f  activities that reverse economic, social and 
physical decline in areas where market forces will not do this without support from government” (CLG, 2009). It is 
evident, however, that following project delivery, a number of sites may still fail to realise the social and environmental 
benefits aspired to (Sellars et al., 2006).
Greenspace and green infrastructure are recognised in literature and government documents for a range of benefits they 
deliver to society and the environment. Evidence presented by O’Brien, (2005) has demonstrated that trees, woodland 
and greenspace make an important contribution to people’s quality of life, their physical, psychological and social 
wellbeing. Greenspace, for example, is good for exchange between ethnic communities, can improve social relations 
and trigger social interaction and a sense of belonging (Peters et al., 2010). Aesthetic appearance and ecological value 
of greenspace are important to society. Raising awareness of the importance of greenspace can help engender 
community pride. Social benefits associated with regenerated brownfield land also include ‘enjoyment o f people’ and 
‘quiet recreation’; opportunities to walk and cycle (Doick and Hutchings, 2007) and for experiencing nature (Herbst and 
Herbst, 2006). Situating new greenspace on brownfield can help to ensure urban residents have access to natural 
greenspace close to their residence (Stubbs, 2008). Regenerating a brownfield site to greenspace will bring the land 
back into use. This can increase ecosystem service provision, such as temperature regulation (e.g. urban cooling) and
20
increase the overall surface area percentage of vegetation. Most sites aspire to multiple benefits and short-term efforts to 
create greenspace on brownfield can lead to prolonged benefits, as the site matures and more people start to use it (Rail 
and Haase, 2011).
There are however, limitations with regenerating brownfield to greenspace. The majority of projects are designed to 
serve the public, not to generate private revenue (De Sousa, 2003) and therefore it is necessary to justify expenditure of 
public money; demonstrating significant overall social gain is imperative to pump-prime regeneration activity. 
Furthermore, urban greenspace has been described as an ‘imperfect local public good’ because it is generally not 
possible to charge people for its use (Choumert and Salanié, 2008) and regeneration can require significant sums of 
money and involve lengthy time periods to raise site quality to the standard required for public use. Even after 
regeneration, it may take time for the public to start using the site as previous uses of the land can cause real and 
imaginary public concern, for example around issues of health and safety (Rail and Haase, 2011).
Some sites will support vegetation without intervention (Bradshaw, 1979; Moffat and McNeill, 1994). Left to 
regenerate unaided, vegetation will often endure a long establishment time and mask risk to human health and the 
environment. In light of these issues, environmental improvement is another common objective cited as justification for 
undertaking regeneration activity (HCA, 2010). However, such project objectives tend to be written as ‘outcomes’ not 
‘outputs’ (Doick, 2010). For example, to “deliver climate change adaptation benefits” (outcome) as opposed to 
“establish woodland suitable to accommodate future climate conditions” (output). An outcome focus can result in the 
full contribution of the project to delivering specific government aims and objectives being overlooked. Furthermore, 
focusing on outcomes rather than outputs may make it harder for the project team to identify what needs to be done to 
deliver against project aims, and objectives.
The aims of this research were to explore how the application of a logic model could inform the practices required to 
meet defined project objectives. In this paper we present the logic model and show how it supports a stepwise 
progression between the inputs, outputs and desired outcomes of regeneration, thereby helping practitioners to deliver 
successful brownfield greening projects. The research also set out to develop an understanding of the practices required 
to meet project objectives and through co-production with practitioners to refine the model to meet their needs.
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2 .  M e t h o d s
This research involves three linked components: a literature review and collation of existing case study data, a 
practitioner workshop exercise and modelling. Logic modelling was undertaken prior to the workshop, informed 
through literature and case study data and subsequently refined after the workshop to incorporate input from 
practitioners. The literature review of social and environmental benefits and brownfield greening was performed via 
internet and publication searches of ‘brownfield, environmental, objectives, social, reclamation, regeneration and 
remediation’ in the domains of ‘greenspace, development projects and brownfield regeneration’. Project specific 
documents, case studies, academic and trade journals, brownfield regeneration and greenspace project delivery plans 
were sourced. Documents were reviewed to identify common project objectives. Preference was given to examples of 
case studies in urban areas where the desired end point was greenspace. Delivery plans were analysed to identify social 
and environmental objectives for each project.
A logic model was developed after Doick et al., (2009) following the main stages in the process of regeneration to 
greenspace (Doick and Hutchings, 2007;Atkinson and Doick, 2010). To develop the logic model, social and 
environmental benefits associated with regeneration to greenspace were categorised as outputs and outcomes and then 
tabulated. Once tabulated, the benefits were mapped against specific and targeted project delivery stages (Atkinson and 
Doick, 2011) to identify when in the process they occur. The aims, input, process, outputs and outcomes needed to 
deliver each benefit were identified and mapped to produce the logic model..
A workshop was convened in February 2012 to frame and set topics to generate a practitioner narrative following the 
qualitative research methods described by Mason (2002) and May (2001). The workshop exercise was developed to 
help understand project planning, practice, benefit delivery, experience and opinions from the perspective of those 
involved. Preliminary analysis of project documents informed the format of the workshop exercise. To enable detailed 
discussion and a range of case study sites, four practitioners were identified to participate in the exercise. Two 
practitioners were currently involved in project delivery planning for brownfield regeneration to greenspace at multiple 
sites. They were complimented by a consultant with site investigation and delivery experience and a soil scientist with 
scientific and technical expertise involved in regeneration to greenspace. During the exercise, participants were asked to 
review a table of common social and environmental project objectives and discuss how delivery might be approached in 
real project circumstances
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Audio recording using a dictaphone was transcribed for analysis. Transcriptions of all audio recordings were analysed 
using Nvivo Software. Interviews, transcription and analysis were undertaken in line with the Joint Code of Practice for 
Research (Defra, 2012) and followed Forest Research standard operating procedures and quality assurance systems. 
Transcription data from the workshop were categorised and themes were identified, following criteria relating to 
consistency, relevance to the scope of the research and the extent to which they generated insight into real life project 
delivery planning, as recommended by Dey (1993) and Patton (2002).
Evidence for project delivery planning and the tasks undertaken to deliver benefit (described by practitioners) were 
compared to project delivery objectives, to identify gaps in the process. The logic model was further developed, as a 
framework to identify what needs to be undertaken and when, to demonstrate the logical progression of work activity 
associated with delivery o f objectives.
3 .  R e s u l t s
3.1 Mapping benefit in the process o f  regeneration to greenspace
A review of literature and project delivery planning documents target social and environmental benefits and when, 
typically, the benefit could commence. The benefits were categorised into i) social outputs (i.e. the benefits delivered), 
ii) social outcomes (i.e. the result or effect of brownfield regeneration to greenspace), iii) environmental outputs and iv) 
environmental outcomes and are presented in Table 1. The opportunities to plan for the delivery of social and 
environmental benefit during regeneration to greenspace project delivery are presented in Table 2. The stages in the 
process were taken from Atkinson and Doick (2010) and are mapped against benefits listed in Table 1 to demonstrate 
what could be delivered and when. For example, early in the project, the existing restoration plan could be upgraded 
from agriculture to forestry and by doing so, deliver a new and improved local planning document. During the site 
design stage, a review to identify species of local provenance suitable to accommodate future climate conditions can 
help optimise the long-term environmental benefits of regeneration. Similarly, during the hard works stage, provisions 
to create a quality planting medium can benefit vegetation establishment on site and create opportunities to utilise local 
waste materials. The hard works stage also presents an opportunity to increase the flood retention capacity to help 
protect downstream areas from flood. Mid-project, during the soft works stage, local people may become involved in 
tree planting, to encourage social interaction amongst local communities living in proximity to the site.
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3.2 Logic modelling to identify opportunity to deliver social and environmental benefit
Logic models offer a stepwise approach to understand how to translate a project aim into a project outcome (Doick, 
2010). Figure 1 presents a logic model developed for increasing the delivery of benefits through brownfield 
regeneration to greenspace. The aims, input, process, outputs and outcomes were considered in a review of project 
documents and discussed with practitioners to reveal examples of benefit delivery, these presented below in 3.2.1. A 
comparison of how benefits are delivered and our logic model was performed to reveal common gaps in the process of 
brownfield greening that could be addressed to improve benefit delivery (see 3.2.2).
3.2.1 Benefits delivery
During the workshop exercise practitioners discussed how the delivery of project objectives might be approached in the 
context of a ‘live’ project. Practitioners explained how the project champion and project team help to predict and set out 
what social benefit potential a site could offer, in order to justify the inception and delivery of new regeneration projects 
and gain support from stakeholders. Project objectives are then set to maximise the putative benefits to be gained via 
greenspace creation on the site, so effective delivery starts with identifying deliverable benefits; setting realistic and 
achievable aims. A review of project delivery planning documents also supported this claim. One practitioner expanded 
on this during the workshop exercise:
Interviewer “Have you set social and environmental objectives fo r  Site X? ”
Practitioner “Yes we have. The way we did that was ...w e started at a fairly top level. Looking at the various strategies 
that were relevant at the time and basically i f  you go through those strategies ...they were so broad. So we quickly 
refined that”. Practitioners described how, at two sites the site objectives had been short-listed and the lists reviewed, 
and how those with strategic fit were prioritised and incorporated into the project initiation planning.
During project delivery planning, the benefit of regeneration is estimated and these estimates are described in the 
project initiation document. Practitioners were asked whether or not they consider the benefits set out in the project 
initiation document to be an accurate reflection of what a project will deliver in practice. Practitioners thought the 
estimated social benefit described in project planning objectives were fairly accurate. However, when this question was 
pursued to better understand perceived delivery of social benefit compared to original estimates, one practitioner 
expanded;
“although the social benefits are fairly accurately predicted in the documentation, they are, really, more than is 
captured in the project documentation”. He continued "further down the line, a few  years after the project is actually 
delivered, as a social benefit it is huge and i f  that follows through to people using the site, that’s even better. I  just
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don ’t think we ’ve described it right from the outset. ” There was consensus amongst practitioners that estimations of 
social benefit may be under-estimated at the inception stage. Practitioners thought that estimates of benefits could be 
more generous for fiiture projects.
During the design stage, sites are designed with the environment and community in mind, for example, taking account 
of future climate change scenarios in the project planning. At several sites the design team had taken account of climate 
change scenarios and species tolerance of future conditions. One practitioner reported “the message is out there that 
we need to start thinking differently and that... has been filtering down to the planning teams who do the longer term 
plans by which climate change is a factor”. There was variation in whether or not climate change adaptation was set as 
a project objective and included in the project plan (3.2.2), suggesting room for improved consistency between projects.
The practitioners engaged in this research were actively involved in site delivery and they described practical 
considerations and requirements in relation to site design for community benefit. One practitioner, for example, 
described how woodland wardens will be given responsibility to undertake engagement activity with the local 
community. This will make a strong contribution to delivering social benefit fi-om the site, post regeneration, by both 
encouraging use of the site and raising awareness locally of the facilities available. Another practitioner explained how 
aspects of site design such as species choice and path provision would help encourage use of a site in his portfolio by 
delivering footpaths for local recreation: "This is the shrub that we got given, the rose, dog rose, hazel... (other species). 
When it does grow up into a woodland, there (will be) a path ..., and we just put some shrubs to break up the height o f  
the (vegetation) ...so you don’t feel quite so oppressed walking into it. Local people (will) walk into a fairly open 
shrubby area and gradually into the woodlands".
3.2.2 Gaps in the process
When the logical stepwise process required to deliver project aims, mapped out in the logic model, was compared to 
real life project examples, a number of gaps in current practice were revealed and these are presented below.
Climate Change Aims: Climate change adaptation will typically commence at the soft works stage (Table 1) when the 
trees are planted. The incorporation of climate change adaptation benefit as an outcome of the project through selection 
of appropriate species was included for a number of sites, but not all. At one site where climate change adaptation 
benefit was included as a project objective, it was not given consideration until after site design and the species list had 
to be revised accordingly. The logic model shows that this objective must first be identified during stage zero, when
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strategy and policy documents are reviewed. Following the review the project team can then consider the requirements 
needed to deliver the objective in relation to future climate conditions, including models of weather scenarios and 
species tolerance to forecasted changes in temperature, rainfall and risk of attack from pests and diseases. After which, a 
planting list is produced, listing trees and shrubs that are likely to tolerate future climate change and suit the conditions 
of the site. The output is a planting list of suitable species which is incorporated into the site design. The outcome is that 
the site accommodates future climate conditions. It is apparent that the delivery of climate change adaptation benefit 
hinges on identification as a project outcome at stage zero and incorporation of planting plans at the site design stage.
Benefit Identification: Only select members of a project team were generally involved during project scoping, which 
limited the degree to which others could contribute later in project delivery planning and excluded other stakeholders 
from decision making. This approach restricted input from the wider project team, excluding those who can help to 
identify opportunity for social and environmental benefit. Figure 1 shows the logical stages required to produce the 
project initiation plan, it involves the input of the whole project team through a brainstorming exercise, which could 
help identify options for social and environmental benefit delivery and ensure these ideas are identified prior to the site 
design stage, which will increase the probability of their inclusion in the project plan.
Monitoring Improvement: A monitoring strategy for social and environmental improvement was often absent from 
project delivery plans. Monitoring was described as being for the purpose of due diligence only (i.e. a one-off act) with 
limited baseline data collated at the start of the project and no detailed monitoring strategy or scope for future 
monitoring requirements. The logic model shows that to monitor environmental improvement requires baseline data, 
which is reviewed to understand the background environmental quality and develop a monitoring strategy which could 
monitor long-term improvement in environmental quality.
Site Design: To meet the aim of delivering a site which can be used as a community woodland, communication and 
engagement is required to identify the needs of the target audience; to develop events and activities required to elicit an 
understanding of local needs and to design and plant the site in such a way to accommodate these needs (Figure 1). The 
site design stage is important to deliver this aim. Audience development plans and a communication and engagement 
strategy are key inputs, they identify the target audience e.g. local community groups, commuters, dog walkers, etc, and 
(as far as is known about the audience at this stage) how they might like to be engaged in the project. These documents 
input into the review of what the audience needs might be (process) i.e. footpaths, play infrastructure, dog bins and 
benches, and how these might be accommodated in the site design (i.e. clusters of benches, play area for both very
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young children and teenagers, cycle trails for commuters crossing the site to a local town). The output is a list of 
methods to consult with the public about the draft site designs and plans for engagement which reflect user needs. 
Consultation and engagement methods can take the form of an open day or online survey for example. Logic modelling 
demonstrates that delivery of social benefit touches on many stages in the process of brownfield regeneration to 
greenspace, yet social benefit delivery is primarily embedded in consultation and engagement activity undertaken 
during the site design stage.
Planting Medium and Reuse of Waste Material: During the hard works stage, creation of a suitable planting medium 
was aspired to. However, the use of guidance and experienced contractors was often overlooked. Issues such as 
compaction and sourcing appropriate material were reported by practitioners. The logic model was refined to show that 
the inputs required to deliver a suitable planting medium include a list of experienced contractors and suitable 
machinery. Through the process of contractor briefing and using guidance on complete cultivation, a suitably loose 
planting medium can be prepared. The use of waste material during the hard works stage requires a list of local 
producers and sources of material; through the process of negotiation and planning for optimal material use, it is 
possible to reuse local waste materials on site during the hard works stage.
Estimation of Environmental Benefit: There was a range of opinion concerning the accuracy of environmental benefit 
estimated in project documents. There was a mixed response as to whether or not these were overestimated or 
underestimated in project objectives. When this was explored through discussion, it was revealed that estimates depend 
on who sits on the project team as they influence what is aspired to and delivered on site. The workshop highlighted that 
because there was limited monitoring and evaluation, practitioners found it challenging to accurately describe whether 
or not environmental benefit estimates were accurate because they could not prove either way. Whilst each practitioner 
described environmental benefits delivered through their project and other case studies, with examples, there was 
evidence that actions undertaken with the environment in mind were pursued during regeneration, sometimes by design, 
sometimes by unintentionally. For example, one practitioner explained they were using surplus local crushed aggregate 
to raise the level of a contaminated site they were regenerating to create community woodland (recycling material 
during the process of regeneration is an example of an environmental benefit). The action found a new use for otherwise 
waste material and helped to divert the aggregate from going to landfill, however it was based on an opportunistic 
decision, rather than by design. Obviously, undertaking such actions by design is preferable, where a benefit is planned 
and intentional there is more scope to optimise benefit through project delivery planning.
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Other gaps in the process were identified and drawn out through the logic modelling. For example, it was assumed some 
sites were a blank canvas, missing the opportunity to undertake ecological survey work and review it to identify 
opportunities to accommodate existing flora and fauna. The logic model shows there are opportunities to build on 
statutory requirements and accommodate existing ecological requirements and those of the surrounding area. Strategic 
management of water was generally overlooked. Some practitioners described steps to manage water through the use of 
armoured ditches; others cited the proximity to watercourses and protected areas as an incentive for good water 
management on site. The emphasis was on how the site might benefit the local water quality and catchments after the 
project was delivered. There was no evidence to suggest strategic management of water was included into project 
planning during regeneration, beyond statutory requirements and this demonstrated missed opportunity. Inclusion of 
water management planning can help maximise benefits fi-om water storage, to mitigate flood risk or create wetland 
habitat for wildlife. Water storage areas need to be considered prior to site design; once a geo-textile is placed during 
the hard works stage, retrofit to accommodate water storage can be expensive.
3.3 Lessons learnt
Practitioners described constraints on public use of the site during regeneration and the 5-10 years after project 
completion when young trees require most aftercare. Situations where site use may be limited due to practical, 
operational and health and safety matters were described, e.g. leaving a site open to enable public access can increase 
damage by mammals and lead to a greater tree restocking rate than if the site was fenced. However, fencing the site or 
parts of a site can provoke anti-social behaviour. One practitioner described how the public had vandalised fences 
erected to protect newly planted trees. Another described situations where tree stakes had been removed and used to 
start fires. These constraints have an impact on the project planning process and site delivery and therefore require 
careful consideration and management to ensure they do not undermine delivery of the project objectives. Practitioners 
described how their regeneration projects were delivering social benefit, but the logic model highlighted that some 
project teams missed opportunities to deliver environmental improvement and involve the community. A number of 
constraints on what could be delivered and when were highlighted during the workshop. In practice, once regeneration 
had started, there were examples of benefit delivery whether they had been forecasted or not.
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4 .  D i s c u s s i o n
Aspirations to achieve multiple objectives through regeneration are embedded in government policy and regeneration 
literature, as well as in project delivery plans. Previous research has brought forward evidence from case study 
examples to demonstrate that regeneration projects set out to deliver multiple benefits (Westphal, 2003; O'Brien, 2007; 
Jones, 2010) and yet, as Westphal (2003) explains, there are both true and false claims for such delivery and who the 
beneficiaries might be. Westphal concludes: the social benefits from community tree planting programmes are more 
likely to benefit individuals or organisations, than the community (Westphal, 2003). Dobson and Moffat (1995) have 
shown that sites used for landfill and mineral extraction have often delivered only short-term benefit; and (Sellars et al., 
2006) have demonstrated that failure to deliver successful regeneration projects has required public sector involvement 
at considerable secondary expense. With projects aspiring to such multiple benefits, the question arises “are project 
aspirations too grand, or should more be done to enable these aspirations to be realised?”
These results support those of Doick (2010) in suggesting the objectives of regeneration projects have traditionally 
aspired to post-completion benefits, described as outcomes. This may be, in part, due to the experience of the project 
team, who perceive each site to be unique and as result plan project delivery from scratch. There are however, common 
aspects in the major stages of the process (Atkinson and Doick, 2010), suggesting sites do not always need to be 
planned from scratch but that the project team could benefit from sharing in the experience o f others. There are 
opportunities for the project team to share experience through visits to demonstration sites and through the use of our 
logic model presented herein, developed, refined and strengthened with practitioners involved in delivering regeneration 
to greenspace projects. The logic model presents a stepwise sequence for project delivery planning to deliver the project 
aims, by identifying the inputs, processes and outputs required to deliver the desired outcomes, using social and 
environmental benefit examples. The logic model can address common gaps in the process (identified through the 
workshop exercise) and direct practitioners to those activities which generally require more detailed consideration. Used 
alongside project delivery planning, the logic model suggests a stepwise approach to plan for social and environmental 
benefit during the key stages in the process of regeneration to greenspace and deliver against project objectives. For 
example, the site design stage and preparation of the project implementation document were identified as key points in 
setting objectives which could later translate into the aspired project outcomes. On reflection, practitioners suggested 
the accuracy of estimated regeneration benefit could be improved and that it was likely that benefits delivered would be 
greater than predicted in the project initiation documents. However, in order to improve the accuracy of benefit 
estimation for future projects, a programme of long-term monitoring and evaluation is required and such a programme
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would do well to record baseline data and move beyond de minimus obligations (e.g. for the purpose of due diligence). 
A strategic approach to monitoring may help the project team deliver against the basic project objectives. A strategic 
approach may help to focus on what’s important, ensuring a strategic fit with other monitoring requirements outside the 
project; identification of the project strengths, weaknesses, opportunities and threats and those of the wider work 
programme within which the project sits. A strategic approach to environmental monitoring may help new owners of a 
regenerated site (or site being regenerated) to demonstrate to the regulators that due consideration has been given to 
environmental protection.
Previous research undertaken by Peters et al., (2010) demonstrated that greenspace can promote social interactions. As 
Table 2 indicates, there are many opportunities during the process of brownfield regeneration to greenspace to promote 
social interaction and our study found evidence for this at case study sites. For example, during the site design stage 
there was engagement and interaction between local people about the future of the site and during the soft works stage, 
the community forester was involving local people in tree planting. Starting to engage with people fi’om the start of the 
project can help with project delivery planning and in-tum, help incorporate local needs into the site design. Ongoing 
engagement may minimise subsequent need to ‘retrofit’ regenerated sites. Jones (2010) states that football pitches were 
installed through retrofit post site design at one case study site, in order to meet local recreation needs. The logic model 
(Figure 1) indicates that there are opportunities at stage zero, site identification and the site design stage to consider the 
area and local needs, helping to deliver increased social and environmental benefit.
Public access during regeneration will be dependent on the projeet and site constraints. The degree to which people 
actually use greenspace on completion will, however, depend on many factors including distance and perceptions 
(Kessel et al., 2009). Well managed engagement during regeneration and access where at all possible, may encourage 
public use on completion. The logic model demonstrates that benefits start to be delivered from stage zero, e.g. 
engagement to scope the project. However, the realisation of many long-term social and environmental objectives is 
reliant on site establishment success, which has an extended lead-in time (5-15 years). The logic model offers the 
project delivery planner a way through this process, to identify additional opportunities for benefit delivery at each 
stage of regeneration, helping to optimise the benefits delivered from the very start of the project. The model also 
focuses on those areas where support is most needed, as identified with practitioners actively involved in current 
regeneration projects.
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To conclude, our study is an important reminder of full potential of these sites. Our study suggests that opportunities for 
social and environmental benefit abound throughout the regeneration process and that adopting a strategic approach to 
benefit, identification and planning is critical to maximising these opportunities. Practitioners need more support to 
work strategically to scope project delivery in favour of increasing benefit delivery; to identify and forecast potential 
benefit, to monitor benefit delivery during the process; and to use data to refine and improve benefit forecasting in 
future projects.
The tables and logic model presented can help practitioners to distinguish between project outputs and outcomes, which 
will assist in the setting of realistie objectives and in shaping benefit delivery. The logic model supports attempts to 
deliver the social and environmental outputs which seed the outcomes typically associated with brownfield 
regeneration, by working through the steps needed to translate aims into project outcomes. Our results provide 
compelling evidence that more opportunities exist for delivering social and environmental benefit during land 
regeneration and that early identification by the project team will optimise delivery.
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Table 1. List of selected social and environmental benefits and when they typically commence in a brownfield to 
greenspace regeneration project.
Benefit
Output examples of Social Benefit
Remove the site from the contaminated land register. 
Develop community woodland involving the community.
Upgrade existing restoration plan from agriculture to 
forestry, and facilitate public access and use of the site. 
Green infrastructure provision, e.g. provide public access, 
footpath linkage through the site.
Involve the community in site activity.
Involve people in tree planting. E.g. mass volunteer scheme 
/ school children.
Connect two areas of greenspace through regeneration of a 
conneeting site.
Provide footpaths and infrastructure.
Create greenspace for play, recreation, sculpture and art. 
Woodland establishment.
Outcome examples of Social Benefit
Climate change adaptation benefits.
Build communities through consultation and engagement 
Visual enhancement of landscape.
Management of the new site within the existing woodland 
management structure as a community woodland resource. 
Increase community cohesion.
Increased natural play and recreation.
Increase health and wellbeing.
Local pride developed in the site.
Output examples of Environmental Benefit
When, tvpically the benefit will commence
End of project
Post-establishment (around five years after 
establishment o f vegetation). Community 
involvement can start earlier.
Site selection and early planning.
Site Identification.
Opportunities to involve the community at any point 
in the project planning stage.
Soft works onwards.
Site Identification.
End of project.
Hard works / Soft works onwards.
Project Planning / Site Design.
Soft works onwards.
From project inception.
Project completion.
Post project completion and Post-project aftercare 
period.
Projeet dependent.
Typically recreation resource is provided once the 
project is completed and the site is open.
Project dependent.
Inception onwards.
Site regenerated.
Community woodland created.
Water management on site.
Contaminant link removed.
Create a ‘greenspace’ linkage between two other sites.
Loeal waste materials reused on site.
Outcome examples of Environmental Benefit
Increased habitat connectivity.
Deliver climate change adaptation benefits.
E.g. urban cooling for a town or city (temperature 
regulation capacity).
Air quality improvement
After project and aftercare delivered.
Project completion and vegetation establishment. 
After the hard works stage, once remediation, ditches 
and drainage completed.
After the hard works stage, once remediation 
completed.
Typically linkages are created once the project is 
completed and vegetation established.
Mainly soft and hard works stage..
IS
Increase flood retention capacity 
Habitat for wildlife created.
Typically linkages are created once the project 
completed and vegetation established.
Project completion and vegetation establishment.
Benefit starts after the soft-works, once vegetation 
has been established.
Note -where dust is a problem on site, benefit will 
start earlier than the soft-works stage, typically once 
the grass sward has been established (post 
remediation).
Benefit starts after the soft-works, once vegetation 
has been established.
Benefit starts after the soft-works, once vegetation 
has been established.
32
Table 2: Opportunities to plan for social and environmental gain during regeneration to greenspace.
Stage and Sub- 
stageoo
Phase Zero
Overhead / 
ongoing activity 
Administration/ 
Project 
Management
Site Identification
Opportunities for Environmental Gain Opportunities for Social Gain Reference
Project Initiation 
Document
Site Investigation
Remediation and 
verification phase 4
Natural Heritage 
Survey
Site Design
Site Delivery
Hard Works
Set out to identify objectives for social and environmental improvement, set out in strategy 
and policy documents.
Develop environmental management system 
for the project office and operations or align 
with existing system.
Plan an environmental audit of all facilities.
Brief employees to raise the profile of 
environmental matters and their importance 
(motivate).
Select site to optimise potential environmental 
benefit.
Establish environmental responsibilities / 
liabilities.
Identify and review environmental baseline 
data.
Identify potential sources of local soil 
improver.
Start environmental monitoring.
Identify social and environmental objectives and refine to reflect site.
Project team brain-storm opportunities to minimise impact during regeneration and optimise 
benefit during and post-regeneration.
Use logic model to translate project objectives to benefits.
Recognise corporate social responsibility 
and the role of the organisation as an 
employer in the local community.
Consider local demographics and potential 
impact of regeneration.
Understand what the site means to local 
people and how it is currently being used.
Consider seasonality and ecological impact. 
Plan projects to give sufficient warning to 
enable ecology surveys to be undertaken at the 
appropriate time of year. Assess soil ecology. 
Broaden environmental monitoring beyond 
‘due diligence’.
Identify opportunities for soil recycling on 
site. Consider wide range of soil treatment 
options, as descried by Al-Tabbaa, Harbottle 
and Evans (2007).
Assign sufficient time to develop a tight 
specification for site operations and to allow 
sufficient time for low impact reclamation. 
Identify existing species and minimise 
operational impact on ecology.
Survey for existing species on site and 
surrounding area.
Review implications of future changes and 
identify what provisions for existing flora and 
fauna need to be considered.
Consider selecting species of local provenance 
(see soft works) in addition to which species 
could tolerate fiiture climate change scenarios.
Tap into existing specialist local groups 
and existing records for the site.
Proactively manage communication during 
regeneration to manage messages 
regarding the clean up operation.
Opportunity to start engagement with local 
wildlife recording groups and enthusiasts.
Log environmental monitoring baselines and 
actively capture data from the outset of the 
project (once intervention has started it is not 
possible to retro-monitor a siteO 
Consider opportunities for soil recycling, 
invasive species movement, water capture and 
re-use on site.
Minimise the risk of soil compaction by using 
guidance. Help support tree growth by 
ensuring a quality planting medium is included 
in soil, down to Im, prior to soil placement.
Design site to help meet local needs e.g. 
for play and recreation.
Engage with local people regarding the 
future of the site.
Engage with local nurseries regarding 
stock availability and timing.
Engage with local soil conditioner 
suppliers regarding supply and volume 
required.
Consider opportunities for local 
involvement in events and activities to 
encourage local ownership of the site and 
to start to develop a sense of pride in the 
site.
Proactive communication regarding 
regeneration activity.
Minimise impact and dismption to local 
infrastructure, e.g. noise, dust and_____
(OGC, 2007)
Public
Benefit
Recording
System
(www.pbrs.o
rg.uk)
(OGC, 2007)
Site
Selection and 
Investigation 
(Doick and 
Hutchings, 
2007)
Nathanial et 
al. (2002).
Native and 
non native 
trees 
(Moffat, 
2006)
(Doick et al., 
2009)
For complete 
cultivation 
(Foot, 2006) 
Guidance on
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Soft Works
Management
Maintenance
- ensure sufficient time in the delivery plan 
for complete cultivation;
- Create detailed plans to remove the need for 
vehicular movement across the site following 
soil placement.
- Consider opportunities to use soil forming 
materials.
- Tight contract management.
Plan to fence the site to protect trees from 
mammal damage before planting goes ahead. 
Plan to grow trees from saplings to reduce the 
need for transport impacts nurseiy standards to 
be brought onto site and associated impacts / 
maximise chances of successful establishment.
- Give time for establishment of a grass sward 
to prevent soil erosion.
- Tight contract management.
Officers to co-ordinate conservation and 
habitat management activities.
transport.
Local involvement in site activity during 
the soft works stage, to encourage 
ownership and since of pride in the site.
On-site officers to co-ordinate activities 
and encourage use of the site.
use of 
compost and 
sludge in 
woodland 
establishmen 
t
(Kilbride,
2006)
Guidance on 
mammal 
damage font 
(Trout and 
Brunt, 2008)
Plan for ongoing, long-term management and maintenance.
coTasks are presented in italic font
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